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Dependency hell (DLL Hell)

» Breaking changes (source & binary) — HEBO3MOXHOCTb
MCMONb30BaTb 3aBUCMMOCTb 13-3a UBMEHEHUWN B €€ KOAe

 PeweHue 1:
»  CoxpaHATb 0BbpaTHYHO COBMECTUMOCTb

https://docs.microsoft.com/en-us/dotnet/standard/library-guidance/breaking-changes 2
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Breaking changes

void Method() -> void Method(int parameter = 0)
*  Koa npojgosixaet KOMOUINPOBATLCA
* Ho buHapHO — 3TO pa3Hble MeTOAbl

 PelleHue 2;

*  BepcmoHupoBaTtb 3aBUCUMOCTU
* Library.dll, Version=1.0.0.0
* Library.dll, Version=2.0.0.0

https://docs.microsoft.com/en-us/dotnet/standard/library-guidance/breaking-changes 3
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HoBble MpobieMbl

Version hell — HeBo3moxHOCTb cMoNb30BaTh COBMECTUMYIO

3aBUCUMOCTb 13-3a NPaBNI BEPCUMOHMPOBAHNA, AaXKe eCan OHU
0bpaTHO COBMECTUMb

System.IO.FileLoadException: Could not load file or assembly 'Newtonsoft.Json,
Version=6.0.0.0, Culture=neutral, PublicKeyToken=30ad4fe6b2a6aeed' or one of

its dependencies. The located assembly's manifest definition does not match the
assembly reference.



B1Abl BEPCUM

System.Collections.Immutable

* NuGet
* Assem
* Assem
* Assem

Package Version:
bly Version:
ply File Version:

bly Information Version:

1.6.90
1.2.4.0
4.700.19.46214

3.0.0+4ac4cO36...

 lib/netstandardl.@/System.Collections.Immutable.dll
 lib/netstandardl.3/System.Collections.Immutable.dll
 lib/netstandard2.0/System.Collections.Immutable.dll

5



[lokymMeHTaumA

* .NET Guide — 328 pages PDF

» Assemblies in .NET — 87 pages
*  Open source library guidance — 26 pages

https://docs.microsoft.com/en-us/dotnet/standard/
https://docs.microsoft.com/en-us/dotnet/opbuildpdf/standard/toc.pdf?branch=live



https://docs.microsoft.com/en-us/dotnet/standard/
https://docs.microsoft.com/en-us/dotnet/opbuildpdf/standard/toc.pdf?branch=live

/114 4ero 310 HyXHO?

* W3bexatb rpabsien ¢ 3aBUCUMOCTAMM




/114 yero 310 Hy>kXHO?

*  W3bexaTb rpabnemn ¢ 3aBUCUMOCTAMM

« CpenaTb XM3Hb NOJib30BaTeIen Ballnx 6Mbanotek npoie
*  Cnpasutbca ¢ npobaemamu npun murpaumm Ha .NET Core
» Cratb SRE — Senior (Binding) Redirect Engineer



O 4ém byaem roBopuThb

Strict assembly loading
*  Binding redirects
- Strong naming

* .NET Core
«  Shared frameworks, .runtimeconfig.json
- Dependency manifest (.deps.json)
«  Xakwu pna 3anyck JetBrains Rider Ha Core

« Otnagka 3arpy3km cbopok
*  Fusion logs
*  Runtime events



1. Strict assembly loading

Main .NET Framework assembly loading issue

10



BasICcS

»  AptedakT cbopku npoekTa (BIN) — Habop cbopok
N KOHOUTYpaLMOHHbIX Ganios

» Kaxkgasa cbopka BHYTpU cebsa cOaep>XNUT CCbINKU
Ha apyrne coopkn no Assembly Name
» Assembly resolving
Design time
Runtime

11



Assembly Name kinds

// Simple name
MyAssembly, Version=6.0.0.0,
Culture=neutral, PublicKeyToken=null

// Strong name

Newtonsoft.Json, Version=6.0.0.0,
Culture=neutral, PublicKeyToken=30ad4fe6b2ab6aeed // PublicKey

12



Strict assembly loading

MyProgram

MyLibrary

MyUtils, Version=9.0.0.0,
PublicKeyToken=null

\

MyUtils, Version=6.0.0.0,
PublicKeyToken=null

Build stage: B BIN — MyUtils.dl1l makcumanbHOM Bepcum (9.0.0.0)

/

13




Strict assembly loading

MyProgram

MyLibrary

MyUtils, Version=9.0.0.0,
PublicKeyToken=null

MyUtils, Version=6.0.0.0,
PublicKeyToken=null

Build stage: B BIN — MyUtils.dl1l makcumanbHOM Bepcum (9.0.0.0)

Runtime:

* MyProgram: MyUtils.dll, Version=9.0.0.0
* MyLibrary: MyUtils.dll, Version=9.0.0.0

14




Strict assembly loading

MyProgram
MyLibrary
Newtonsoft.Json, Version=9.0.0.0, Newtonsoft.Json, Version=6.0.0.0,
PublicKeyToken=30ad4fe6b2abaeed PublicKeyToken=30ad4fe6b2abaeed

Build stage: B BIN — Newtonsoft.Json.dll makcmmanbHou Bepcun (9.0.0.0)

15



Strict assembly loading

MyProgram
MyLibrary
\~~$
Newtonsoft.Json, Version=9.0.0.0, Newtonsoft.Json, Version=6.0.0.0,
PublicKeyToken=30ad4fe6b2a6aeed PublicKeyToken=30ad4fe6b2a6aeed

Build stage: B BIN — Newtonsoft.Json.dll makcmmanbHou Bepcun (9.0.0.0)

Runtime:
* MyProgram: MyUtils.dll, Version=9.0.0.0

 MyLibrary: System.IO.FilelLoadException
16



Binding redirect via App.config

<assemblyBinding xmlns="urn:schemas-microsoft-com:asm.v1l">

<dependentAssembly>
<assemblyIdentity
name="Newtonsoft.Json"
publicKeyToken="30ad4fe6b2ab6aeed"
culture="neutral” />
<bindingRedirect
oldVersion="0.0.0.0-9.0.0.0"
newVersion=“9.0.0.0" />
</dependentAssembly>

</assemblyBinding>

A ewe:
e publisher policy
* machine.config

https://docs.microsoft.com/en-us/dotnet/framework/configure-apps/redirect-assembly-versions 17
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YNpOoLulaeM HanmcaHmne peanpekTon

* HwkTO He xoueT nucaTtb Binding redirects Bpy4Hyto
* MoxHo otgaTb 3Ty 3agauy MSBuild'y

18



Binding redirects: coer 1

BkatounTb reHepaunto binding redirects
cpeactBamun MsBuild npu cbopke npoekTa

// Add to *.csproj
<AutoGenerateBindingRedirects>true</AutoGenerateBindingRedirects>

* Pe3ynbrat: 6yayT creHepmMpoOBaHbl PeanpPeKTbl Ha Bepcum cbopok, HaxogAwmecs B BIN
« Pabortaet Tonbko ansa npoekTos ¢ OutputType Exe nam WinExe

https://docs.microsoft.com/en-us/dotnet/framework/configure-apps/how-to-enable-and-disable-automatic-binding-redirection 19
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Binding redirects: coBeTt 2

PeavpekTbl B TecTax

[na ctaporo ¢opmaTta *.csproj:
* W3meHuTe <OutputType> npoekTta Cc TecTaMu TecTaMn Ha Exe

* an ncnonbsyunte xak:

<AutoGenerateBindingRedirects>true</AutoGenerateBindingRedirects>
<GenerateBindingRedirectsOutputType>true</GenerateBindingRedirectsOutputType>

[Ana HoBOro ¢opmaTta *.csproj:
* PepupekTbl creHepumpytoTcs 6€3 Ballero yyacTus

20



Binding redirects: coeT 3

* He ncnonb3yunre reHepaumnto peanpektos cpeacteamm NuGet
* PeanpekTbl npngétca gobasutb B peno3utopum (merge conflicts)
* PeaupexTbl byayT ycTapeBaTb

21



Binding redirects: sfomMallHee 3ajaHune

Y3HauTe, Kak paboTaeT aBTOoreHepauua peampeKkTos

 grep "AutogenerateBindingRedirects"” in dotnet folder
 sdk/3.0.100/Microsoft.Common.CurrentVersion.targets

 sdk/3.0.100/Sdks/Microsoft.NET.Sdk/targets/Microsoft.NET.Sdk.BeforeCommon.targets
 ResolveAssemblyReferences Task

* Generates <SuggestedRedirects> items
* GenerateBindingRedirects Task

* Write ResolveAssemblyReference output to .exe.config file

https://github.com/microsoft/msbuild/blob/master/src/Tasks/AssemblyDependency/ResolveAssemblyReference.cs
https://github.com/microsoft/msbuild/blob/master/src/Tasks/AssemblyDependency/GenerateBindingRedirects.cs 22



https://github.com/microsoft/msbuild/blob/master/src/Tasks/AssemblyDependency/ResolveAssemblyReference.cs
https://github.com/microsoft/msbuild/blob/master/src/Tasks/AssemblyDependency/GenerateBindingRedirects.cs

AnsrepHatBa XML-koHOUram

* [MpunoxxeHunto TpebyeTca 3arpy3nTb NaaruH
« Cbopka naarnHa MMeeT 3aBUCUMOCTU N TpebyeT peamnpeKkTos

» Cnocobsl:
« Co3zpatb HOBbIM AppDomain, ykasas *.config ¢annos
« Ob6pabatbiBaTb OWINOKM 3arpy3km cOOpPOK B paHTanMe

23



AnsrepHatBa XML-koHOUram

AppDomain.CurrentDomain.AssemblyResolve += (sender, eventArgs) =>

{

var name = eventArgs.Name;
var requestingAssembly = eventArgs.RequestingAssembly;

return Assembly.lLoadFrom(...); // PublicKeyToken should be equal
}s

24



AppDomainManager

* AppDomain.CurrentDomain.AssemblyResolve
* YT0 penatb, ecam naaruvH cosgaét AppDomain BHyTpu ceba?

<runtime>
<appDomainManagerType value="..." />
<appDomainManagerAssembly value="..." />
</runtime>

25



Strict assembly loading & .NET core

* B .NET Core takon npobnemsl HeT!

* Ho ansa Bcex cOopoK 3arpy>kaeTcsa ToNbKO
Bepcma = Tpebyemou

26



NET Core redirect

AppDomain.CurrentDomain.AssemblyResolve += (s, eventArgs) =>

{

CheckForRecursion();

var name = eventArgs.Name;
var requestingAssembly = eventArgs.RequestingAssembly;

name.Version = new Version(0, 0);
return Assembly.lLoad(name);

s

27



NET Core redirect

* Hapo 3arpy3mTtb: MyUtils, Version=0.0.2.0
* Haxoawutca B BIN: MyUtils, Version=0.0.1.0
* Redirect: ©.0.2.0 -> 0.0

System.IO.FileNotFoundException:
Could not load file or assembly
'‘MyUtils, Version=0.0.65535.65535, ...’

28



NET Core redirect

new Version(©®, @) == new Version(@, 0, -1, -1)

class Version {
readonly int Build;
readonly int Revision;
readonly int Major;
readonly int Minor;

}

(ushort) -1 == 65535



Assembly introspection

[lonyuntb BCE TUMbI N3 COOPKMN:
Type[] types = assembly.GetTypes();

[Tpobnema:
* He BCe TUNblI MOTYT 3arpy3mnTbCA
 class Clazz : TypeFromBadAssembly {}

30



Assembly introspection

static IEnumerable<Type> GetTypesSafe(this Assembly assembly)
{

try
{
return assembly.GetTypes();
}
catch (ReflectionTypeloadException e)
{
return e.Types.Where(x => x != null);
}

31



2. Strong naming

Strict Assembly loading oTHocuTCa Toabko K Strong Named cbopkam

Y10 Takoe Strong Name?

« Strong haming — noAnNncb COOPKN NPUBATHbLIM KAOYOM (*.snk)

3ayeM ero UCrob3yroT?

*  [lo3BoaseTt pasanyaTtb COOPKM C OANHAKOBBIMU NMMEHAMMU

*  YcraHoBka B GAC, 3arpyska Heckonbkmnx Bepcuin side-by-side, ...

« Strong hamed cb6OpKK MOTYT CCblaTbCA TONbKO Ha strong hamed cbopku

https://docs.microsoft.com/en-us/dotnet/standard/assembly/strong-named 32
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Strong Name: neracu?

“Do not rely on strong names for security.
They provide a unique identity only.” — MSDN

* Knrou cbopkun Henb3a M3MeHUTb — 3TO caromaeT binding redirects

* W paxke ecam npuBaTHbIN KoY yTEK. MexaHM3M OT3biBa KJjkOuUa
He NpeayCMOTpPEH

https://docs.microsoft.com/en-us/dotnet/standard/library-guidance/strong-naming

33
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Strong name: neracu?

PekomeHgauunn ns ranga no Open-source bubamnmortekam:
» [lononHuTenbHO ncnoab3oBaTtb Authenticode,
NuGet package signing
* KOMMWUTUTb NPMBATHLIN KJKOY B PENO3NUTOPUN, UTODDI
6b110 NpoLe popkaThb

* Hwukorga He meHATb Strong Name Key, 4To6bl HE HAHOCUTD
JNULLHWWA YPOH

https://docs.microsoft.com/en-us/dotnet/standard/library-guidance/strong-naming 34
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Strong name change: example

Rx-Ling/2.3.0

System.Reactive.Ling, Version=2.3.0.0,
Culture=neutral, PublicKeyToken=31bf3856ad364e35 // Microsoft

System.Reactive.Ling/3.0.0

System.Reactive.Ling, Version=3.0.0.0,
Culture=neutral, PublicKeyToken=94bc3704cddfc263 // .NET Foundation

Kak caenaTtb peanpekT?
HUKAK

35



Strong name validation

Ewé oanH aprymert, noyemy Strong Naming — He 0 6e30nacHOCTH

3ajava:

* WcnpasuTb bar B nognucaHHoum cbopke 6e3 4ocTyna K UCXOAHMKaM
PelieHne:

« dnSpy

[locneacTBuA:

* Bcé pabortano (Strong name validation bypass — BKJtOUEH NO YMOAYAHWNIO)
* Ho ynano Ha llIS’e

https://docs.microsoft.com/en-us/dotnet/standard/assembly/disable-strong-name-bypass-feature

36
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Versioning policy

* Llenb, kak pa3pabotumka 6MO6ANOTEKN: YMEHBLUNTb KONNYECTBO
peanpeKToB y NoOJb3oBaTe N

* He meHaTb Assembly Version NOCTOAHHO
* [lpun yctaHoBke B GAC MOXeT 3arpy3uTbCs He Ta BepCud, KOTopas OXUAaeTCa
* BbibpaHo kak odunumanbHaa pekoMeHaauma, Kak MeHbLlee 3710

[lpnmep: Newtonsoft.Json
*  NuGet versions: 12.0.1, 12.0.2, 12.0.3-beta*
* Assembly Version: 12.0.0.0

https://blogs.msdn.microsoft.com/suzcook/2003/05/30/when-to-change-fileassembly-versions/
https://docs.microsoft.com/en-us/dotnet/standard/library-guidance/strong-naming 37
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BbIBO/b

*  Cnepywute coBetam ana .NET Framework
*  BkaroumTe aBTOreHepauuto pegmnpekToB

« CTrapauTtecb MCNOAb30BaTb OANHAKOBbIE BEPCUMWN 3aBUCMMOCTEN
BO BCeX npoekTax B solution

» Strong naming Hy>eH TOJIbKO eC/IN 3TOro TpebyeT cLueHapum
3arpy3ku cbopok, AMbo Bbl paspabaTtbiBaeTe bUGAMOTEKY

*  He meHaunTe Strong Name Key B cBonx bubamnoTekax

38



3. .NET Standard

CpeAcCTBO And HanmMcaHna bnbanoTek, COBMECTUMBbIX C
pa3inyHbIMU peanm3aunamm .NET

Peanmzaunm - NET Framework, .NET Core, Mono, Unity,
Xamarin

39



NET Standard: HyxeH an B 20207
-m

.NET Core
NET Framework 4.6.1 4.6.1% N/A
Mono 4.6 5.4 6.4

* .NET Framework 4.8 nogaep>xneaet tonbko .NET Standard 2.0
*  Penusa c nogaep>XKown No3gHMX BEPCUMN — He 3anNaHNPOBaHO
*  bunbanotekn «3abnokmposaHbl» Ha .NET Standard 2.0

* https://docs.microsoft.com/en-us/dotnet/standard/net-standard 40
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NET Standard 2.0 u .NET Framework

* [NpnnoxeHune Ha .NET Framework ¢ ogHOoW
NET Standard 3aBUCMMOCTbIO

ConsoleAppl (net461l)

l

ClasslLibraryl
(netstandard2.0)

41



BIN noayymBLLEroca NpUAoXKeHMA

+| ClassLibrary1.dll
| ClassLibrary1.pdb
W ConsoleApp1.exe
' ConsoleApp1.exe.config
| ConsoleApp1.pdb

I
+| Microsoft.Win32.Primitives.dll

\| netstandard.dll

.| System.AppContext.dll
+| System.Collections.Concurrent.dl|

!

+| System.Collections.dll

«| System.Collections.NonGeneric.dll

% System.Collections.Specialized.dll
+| System.ComponentModel.dll
i| System.ComponentModel.EventBasedAsync.dll

-

«| System.ComponentModel.Primitives.dl|

“ System.ComponentModel.TypeConverter.dll
% System.Console.dll

+| System.Data.Common.dll

J| System.Diagnostics.Contracts.dll ¥

+| System.Diagnostics.Debug.dl|
+| System.Diagnostics.FileVersioninfo.dll

&

+| System.Diagnostics.Process.dll

[ o)

+| System.Diagnostics.StackTrace.dll

[ o)

«| System.Diagnostics.TextWriterTraceListener.dll

+| System.Diagnostics.Tools.dll

. |

% System.Diagnostics.TraceSource.dl|

+| System.Diagnostics.Tracing.dll

\| System.Drawing.Primitives.dl|

. System.Dynamic.Runtime.dll

.| System.Globalization.Calendars.dl|
\| System.Globalization.dl|

% System.Globalization.Extensions.dl|
| System.l0.Compression.dl|

| System.lO.Compression.ZipFile.dll
+| System.lO0.dll

| System.lO.FileSystem.dl|

i/ System.lO.FileSystem.Drivelnfo.dll
" System.lO.FileSystem.Primitives.dll
+| System.lO.FileSystem.Watcher.dll

+| System.lO.IsolatedStorage.dl|

| System.l0.MemoryMappedFiles.dll
| System.O.Pipes.dll

. System.lO.UnmanagedMemoryStream.d||
\| System.Ling.dll

System.Ling.Expressions.dll

\| System.Ling.Parallel.dll

. System.Ling.Queryable.dl|

| System.Net.Http.dll

| System.Net.NameResolution.dll

| System.Net.NetworkInformation.dll
| System.Net.Ping.dll

/| System.Net.Primitives.dl|

. System.Net.Requests.dll

.

System.Net.Security.dl|

. System.Net.Sockets.dll

« System.Net.WebHeaderCollection.dl|

L |#

& L ¥

r,

4 ¢

System.Net.WebSockets.Client.dll

. System.Net.WebSockets.dll
. System.ObjectModel.dll

System.Reflection.dl|
System.Reflection.Extensions.dl|

. System.Reflection.Primitives.dl|

System.Resources.Reader.dll
System.Resources.ResourceManager.dl|
System.Resources.Writer.dl|

System.Runtime.CompilerServices.VisualC.dll

. System.Runtime.dll
* System.Runtime.Extensions.dll

. System.Runtime.Handles.dll

System.Runtime.InteropServices.dll

System.Runtime.InteropServices.Runtimelnformation.dll

| System.Runtime.Numerics.dl|

« System.Runtime.Serialization.Formatters.dl|

. System.Runtime.Serialization.Json.dl|

. System.Runtime.Serialization.Primitives.dI|

| System.Runtime.Serialization.Xml.dl|

System.Security.Claims.dll
System.Security.Cryptography.Algorithms.dl|

+| System.Security.Cryptography.Csp.dll

\ System.Security.Cryptography.Encoding.dll
\| System.Security.Cryptography.Primitives.dll
+| System.Security.Cryptography.X509Certificates.dll
+| System.Security.Principal.dll

+| System.Security.SecureString.dll

|| System.Text.Encoding.dll

+| System.Text.Encoding.Extensions.dll

«| System.Text.RegularExpressions.dll

J| System.Threading.dll

+| System.Threading.Overlapped.dll

“ System.Threading.Tasks.dl|

&

| System.Threading.Tasks.Parallel.dll
| System.Threading.Thread.dll
| System.Threading.ThreadPool.dl|

[

«

“ System.Threading.Timer.dll

+| System.ValueTuple.dll

+| System.Xml.ReaderWriter.dll

. System.Xml.XDocument.dll

+| System.Xml.XmIDocument.dll

+| System.Xml.XmlSerializer.dll

+| System.Xml.XPath.dll

.| System.Xml.XPath.XDocument.dIl

42



NET Standard 2.0 u .NET Framework

Extra DLL count
96

96
96
12
0
0
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e Immo Landwerth b
& @terrajobst
Sorry but we messed up. We tried to make .NET
Framework 4.6.1 retroactively implement .NET Standard

2.0. This was a mistake as we don't have a time machine
and there is a tail of bugs.

If you want to consume .NET Standard 1.5+ from .NET
Framework, | recommend to be on 4.7.2.

@ Marc Gravell @marcgravell - Aug 21, 2018

Sigh; another report of problems with System.Numerics.Vectors in a .net standard
2.0 lib running on net461 causing binding problems. Yay?



NET Standard: BbIBOAbI

* [lo BO3MOXHOCTK nogHumuTe Target Framework ao 4.7.1

«  [enaunTte B bubanotekax otaeNbHbIN TapreT 4N
NET Framework — ynpoctute >X1u3Hb nosib3oBaTensim

<TargetFrameworks>netstandard20;net461</TargetFrameworks>



4 NET Core

* Obuwas Teopus

» 3anyck JetBrains Rider
*  OcobeHHoCTK solution
«  Xaku gna 3arpyskm cbopok

46



NET Core npunoxeHme

CueHapuu:

* Framework-dependent deployment

* Self-contained

* Single-file (just self-extracting archive)

47



NET Core npunoxenmne: BIN

* MyProgram.dll

* MyProgram.runtimeconfig.json
* MyProgram.deps.json

* MyProgram.exe

* Dependencies

48



NET Core: .runtimeconfig.json

*  HacTpoukun paHTanMa, 3agarolimecs npu ctapTe
« Shared Framework

{

"runtimeOptions”: {
"framework": {
"name": "Microsoft.NETCore.App",
"version": "3.0.0"

}
}

49



NET Core: runtimecontig.template.json

 .runtimeconfig.json reHepupyeTca npm cbopke NPoekTa

* Kak 4o6aBuUTb B HEFrO CBOW HACTPOUKWN:

* *.csproj property (echm npeayCcMoOTpPeHO)
<ServerGarbageCollection>true</ServerGarbageCollection>

* runtimeconfig.template. json
{

“configProperties”: {
"System.GC.Server": true

}
}

50



Shared framework

 Shared framework — paHtanm n Habop 6nbanoTtek
* MOXHO YCTaHOBUTb HECKOJIbKO BEPCUM
* MoryTt HacnegoBaTbCA

XpaHATCA B:

* C:\Program Files\dotnet\shared\{name}\{version}
 /usr/bin/share/dotnet/shared/{name}/{version}

51



Shared framework: npumMeps

* Microsoft.NETCore.App
* Microsoft.AspNetCore.App
* Microsoft.WindowsDesktop.App

52



Dependency manitest: .deps.json

«  ®awnn c onncaHmem Bcex 3aBncnmocten cbopku/shared FW

*  Ecnam .deps.json HETY — NpUAOXKEHNE MOXET MCNOAb30BaTbh COOPKN M3
paHTanma n cesoen BIN anpektopum

*  Ecan .deps.json ectb:

*  Ecnm HeT cbopkK, yKazaHHOM B .deps.json — NPUAOXKEHME He
3anyCTUTCH

«  An assembly specified in the application dependencies manifest was not found

* PaHTaum byaet nrHopuposatb COOPKKM, KOTOPbIX HET B .deps.json
e System.IO.FileNotFoundException: Could not load file or assembly

https://docs.microsoft.com/en-us/dotnet/core/dependency-loading/default-probing 53
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JetBrains Rider

Rider — .NET IDE
Backend Rider — kpoccnnatpopmeHHoe .NET npunoxeHune

[ne 3anyckaeTtca?
 Windows: NET Framework

* Linux & OSX; Mono

54



JetBrains Rider: ultimate goal

3agava: 3anyctutb Ha .NET Core, uTobb!:

*  Yay4dwuTb NPOU3BOANUTENBHOCTD

* YMeHbLlWUTb NoTpebaeHne namMaTm

» OTkaszaTtbca oT legacy

* KoHTpoaupoBaTb BEPCUO paHTanMa
* N ncnonb3osaTtb HOBble AP|

55



JetBrains Rider: current state

3agava: 3anyctmutb npototun Ha .NET Core, utobsil:
* CHM3NTb TEXHONOTNYECKME PUCKM

56



JetBrains Rider on .NET Core

OcobeHHOCTU:

* Visual Studio (pa>ke 6e3 R#) nagaetr c OOM Ha 60abLUMX
Solution, ecan B HMX ecTb NpoekTbl B SDK-style *. csproj

» Pa3zpabotumkm R# ncnonbayrot Visual Studio

* B R# ecTb ccbinkm Ha Framework-cneunduuHbie 6ubamotekun
* Windows: Microsoft.WindowsDesktop.App, Compatibility Pack
* Linux & OSX: Mock-cbopkn ¢ MUHUMaNbHOW GYHKLMOHANBHOCTbHO

57



JetBrains Rider on .NET Core

PeweHwe:
« OcTaTtbCA Ha cTapblx *.csproj n cobmnpatb nog noaHbin Framework

«  [obaBuTb B NPOEKT CAaMOMUCHbIK .runtimeconfig. json
« 3arpyxaTtb .NET Core Bepcnm 3aBUCMMOCTEN, €CAN TAaKOBbIE MMEHOTCH
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JetBrains Rider: .NET Core trick #1

3agavya:
*  BbI3BaTb MeTOA, KOTOPbIN ecTb ToAbKO B .NET Framework

[Tpobnema:

*  BbI3biBatoW MK MeToA He ckomnnampyetca JIT'om, byaeT
MissingMethodException
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JetBrains Rider: NET Core trick #1

static void Method() {
if (NetFramework)
CallNETFrameworkOnlyMethod();

}...

[MethodImpl(MethodImplOptions.NoInlining)]
static void CallNETFrameworkOnlyMethod() {
NETFrameworkOnlyMethod();

¥

60



JetBrains Rider: .NET Core trick #2

3ajavya:
* 3arpy3mnTb cOOpPKY MO OTHOCUTENIBHOMY MY TK

* NuGet.Common.dll - for .NET Framework & Mono
* NetCore/NuGet.Common.dll - for .NET Core
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JetBrains Rider: NET Core trick #2

"System.Diagnostics.PerformanceCounter/4.6.0": {
"runtime": {
"lib/.../System.Diagnostics.PerformanceCounter.dll”: {

}s

"runtimeTargets": {
"runtimes/win/.../System.Diagnhostics.PerformanceCounter.dll": {
llr‘id": llwinll,

RIDs:
} 14
inux 0SX
}
} \ /
win unix
\ /
any
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JetBrains Rider: .NET Core trick #3

3agaya:
« 3arpy3ntb Mock ana WindowsBase.dll Ha Unix-like cnctemax

« Cbopka c MeHeM WindowsBase y>e NpuUCyTCTBYET B
Microsoft.NETCore.App

PelueHune:

* Ha Windows WindowsBase.d1ll n3 Microsoft.WindowsDesktop.App
nepeonpegenser generic-Bepcmio

* [locMOTpUM, KaK 3TO peann3oBaHoO
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JetBrains Rider: NET Core trick #3

* Microsoft. NETCore.App.deps.json

"runtimes/win-x64/1ib/netcoreapp3.0/WindowsBase.d11": {
"assemblyVersion": "4.0.0.0",
"fileVersion”: "4.700.19.46214"

¥

*  Microsoft. WindowsDesktop.App.deps.json

"runtimes/win-x64/1ib/netcoreapp3.0/WindowsBase.dl1": {
"assemblyVersion”: "4.0.0.0",
"fileVersion": "4.800.19.46214"

¥
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JetBrains Rider: NET Core trick #3

* Microsoft. NETCore.App.deps.json

"runtimes/win-x64/1ib/netcoreapp3.0/WindowsBase.d11": {
"assemblyVersion": "4.0.0.0",
"fileVersion”: "4.700.19.46214"

¥

*  Microsoft. WindowsDesktop.App.deps.json

"runtimes/win-x64/1ib/netcoreapp3.0/WindowsBase.dl1": {
"assemblyVersion”: "4.0.0.0",
"fileVersion": "4.800.19.46214"

}
(4.0.0.0, 4.800.19.46214) > (4.0.0.0, 4.700.19.46214)
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JetBrains Rider: NET Core trick #4

3ajavya:

* .deps.json Hy>XeH TONbKO AN OTAENbHbIX 3aBUCMMOCTEN

« XO4eTcsa COXpaHUTb .deps.json MMHMMaNbHbIM

*  Hy>HO pa3pelwwmnTb 3arpy>aTb coopkun 13 BIN, He yka3aHHble B .deps.json

JetBrains.ReSharper.Host.runtimeconfig.json

"configProperties": {
"Microsoft.NETCore.DotNetHostPolicy.SetAppPaths": true

¥
¥
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BbIBO/b

* .runtimeconfig.json + .deps.json — aHanor App.config
* .deps.json NO3BOSET KaCTOMU3NPOBaTb 3arpy3Kky cbopok

6/



5. Assembly loading debugging

« Jloru 3arpy3umka cbopok

Exceptions
Runtime events
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NET Framework: Fusion logs

HKLM\Software\Microsoft\Fusion\ForceLog=1
HKLM\Software\Microsoft\Fusion\LogPath=...

 fuslogvw (Fusion Log Viewer)
*  Fusion++

https://www.hanselman.com/blog/BackToBasicsUsingFusionLogViewerToDebugObscureloaderErrors.aspx

https://github.com/awaescher/Fusion
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NET Framework: fuslogvw

W1 Assembly Binding Log Viewer

~——— S —
MSBuildexe  System Windows.Forms, Vi

MSBuilldexe  System.ServiceModel Intemal
MSBuidexe  System Runtime Seralization.
MSBuildexe  System.Runtime Seralization,
MSBuildexe  System Drawing, Version=4.0.
MSBuild exe  System Deployment, Version
MSBuildexe  SMDiagnostics, Version=4.0.0
MSBuildexe  Accessibility, Version=4.0.0.0,

B | Log Settings

]

— Settings
(* Log disabled

(" Log in exception text

" Log bind failures to disk

" Log all binds to disk

[V Enable custom log path

[~ Enable immersive logging
Custom log path:

8@ 13:02:37

oK | Cancel

@ 13:11:58
@ 13:02:37
@ 13:11:58
@ 13:02:37
@ 13.02:37
@ 13:11:58
@ 13:.02:37

View Log

Delete Entry

Delete Al

—Log Location——
(" Default
(* Custom

— Log Categories
(* Default
" Native Images
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0 Fusion++ 1.0

31.10.2019 16:14:48

Record

2200

Import |~| Export

Time Stamp

31.10.2019 16:14:51
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52
31.10.2019 16:14:52

-_ O X

31.10.2019 16:15:32

-———____J———— T _ B == —1 —
State App Name Display Name
Information JetBrains JetBrains.ReSharper.Host UTAutomationProvider, Version=4.0.0.0, Culture=neutral, PublicKeyToken=31bf3856ad364e35, processorArchitecture=MSIL -
Information JetBrains JetBrains.ReSharper.Host ICSharpCode.SharpZipLib, Version=1.0.6749.38075, Culture=neutral, PublickeyToken=af5372d9166ac06b
Information JetBrains JetBrains.ReSharper.Host JetBrains.Annotations, Version=2019.1.1.0, Culture=neutral, PublicKeyToken=1010a0d8d6380325
JetBrains JetBrains.ReSharper.Host JetBrains. Common.ActivityTracking, Version=777.0.0.0, Culture=neutral, PublicKeyToken=1010a0d8d6380325
JetBrains JetBrains.ReSharper.Host JetBrains. Commeon.UnitTesting. ControlKindProviders, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
JetBrains JetBrains.ReSharper.Host JetBrains. Commeon.UnitTesting. HostController, Version=777.0.0.0, Culture=neutral, PublicKeyToken=1010a0d8d6380325
JetBrains JetBrains.ReSharper.Host JetBrains. Common. Util. Navigation, Version=777.0.0.0, Culture=neutral, PublicKeyToken=1010a0d8d&380325
JetBrains JetBrains.ReSharper.Host JetBrains.Common.Util.Shell, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
Information JetBrains JetBrains.ReSharper.Host JetBrains.Debugger.Host, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
Warning JetBrains JetBrains.ReSharper.Host JetBrains.dotCover.ClientCore, Version=777.0.0.0, Culture=neutral, PublicKeyToken=1010a0d8d6380325
Warning JetBrains JetBrains.ReSharper.Host JetBrains.dotCover.DataAccess, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
Warning JetBrains JetBrains.ReSharper.Host JetBrains.dotCover.Ide.Core, Version=777.0.0.0, Culture=neutral, PublicKeyToken=1010a0d8d6380325
Warning JetBrains JetBrains.ReSharper.Host JetBrains.dotCover. Interactive. Core, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
JetBrains JetBrains.ReSharper.Host JetBrains.dotCover.RiderPlugin, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
Warning JetBrains JetBrains.ReSharper.Host JetBrains.dotCover.Shared, Version=777.0.0.0, Culture=neutral, PublicKeyToken=1010a0d8d6380325
Warning JetBrains JetBrains.ReSharper.Host JetBrains.DotTrace.DataStructures, Version=777.0.0.0, Culture=neutral, PublickKeyToken=1010a0d8d6380325
JetBrains JetBrains.ReSharper.Host JetBrains.DotTrace.Ide.Rider.Activator, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
Information JetBrains JetBrains.ReSharper.Host JetBrains.Platform.BuildInterfaces, Version=777.0.0.0, Culture=neutral, PublicKeyToken=1010a0d8d&6380325
Information JetBrains JetBrains.ReSharper.Host JetBrains.Platform.DocumentModel, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
Information JetBrains JetBrains.ReSharper.Host JetBrains.Platform.DocumentModel, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
Information JetBrains JetBrains.ReSharper.Host JetBrains.Platform.DocumentModel, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
Information JetBrains JetBrains.ReSharper.Host JetBrains.Platform.Ide, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
Information JetBrains JetBrains.ReSharper.Host JetBrains. Platform.Ide, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
Information JetBrains JetBrains.ReSharper.Host JetBrains.Platform.Ide, Version=777.0.0.0, Culture=neutral, PublicKeyToken=1010a0d8d6380325
Information JetBrains JetBrains.ReSharper.Host JetBrains.Platform.Metadata, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
Information JetBrains JetBrains.ReSharper.Host JetBrains. Platform.ProjectModel, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325
v

Information

JetBrains JetBrains.ReSharper.Host

JetBrains.Platform.ProjectModel, Version=777.0.0.0, Culture=neutral, PublickeyToken=1010a0d8d6380325




Fusion logs: example

Unhandled Exception: System.IO.FilelLoadException: Could not load
file or assembly 'Newtonsoft.Json, Version=9.0.0.0,
Culture=neutral, PublicKeyToken=30ad4fe6b2abaeed’' or one of its

LOG: Post-policy reference: Newtonsoft.Json, Version=9.0.0.0,
Culture=neutral, PublicKeyToken=30ad4fe6b2abaeed

LOG: Assembly download was successful. Attempting setup of file:
BIN\Newtonsoft.Json.dll

LOG: Assembly Name is: Newtonsoft.Json, Version=6.0.0.0,
Culture=neutral, PublicKeyToken=30ad4fe6b2abaeed

WRN: Comparing the assembly name resulted in the mismatch: Major
Version

ERR: The assembly reference did not match the assembly definition
found.
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Mono 10gs

export MONO LOG MASK=asm
export MONO LOG LEVEL=debug

Jlorm nnwyTca B stdout/stderr

https://www.mono-project.com/docs/advanced/runtime/logging-runtime-events/ /3



https://www.mono-project.com/docs/advanced/runtime/logging-runtime-events/

NET Core logs

COREHOST TRACE=1

Output:
e .NET Core 2.1: stderr
* .NET Core 3.0: COREHOST TRACEFILE

https://docs.microsoft.com/en-us/dotnet/core/dependency-loading/default-probing
https.//github.com/dotnet/core-setup/blob/master/Documentation/design-docs/host-tracing.md 74
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https://github.com/dotnet/core-setup/blob/master/Documentation/design-docs/host-tracing.md

Exception events

AppDomain.CurrentDomain.AssemblyResolve
AppDomain.CurrentDomain.FirstChanceException

ETW Exceptions (perfview)

75



BbIBO/b

* [lepeknagbiBanTe paboTy Ha CpeAcTBa pa3paboTku

» [lepexoaute Ha .NET Core, utobbl 3abbITb O Strict
Assembly Loading n ncnonb3sosatb HoBble API

*  Wcnonb3synte nocnegHue sepcmn .NET Framework ¢
noaHoun nogaep>xkkon .NET Standard 2.0

*  [lpnmeHanTe rotoBble Xakm U NPUAYMbIBanTe CBOU B
«6e3BbIXOAHbIX» CUTYaLNAX

*  BoopyxxanTtecb cpeacTBaMn OTAaLKU
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Links

« .NET Guide

https://docs.microsoft.com/en-us/dotnet/standard/

* Deep dive into .NET Core primitives (1, 2, 3)

https://natemcmaster.com/blog/2017/12/21/netcore-primitives/
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BOMPOCh!

EBreHun lNelwkoB

telegram/twitter: @epeshk
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