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3a4yeM HaM Hy>XXHa aCUHXPOHHOCTbL?
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3a4yeM 3TO HY>KHO Ha cepBepe?
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HemMmHormne ocHoBbl

Kak Ob1no?

* Asynchronous Programming Model (BeginOperationName/EndOperationName)

 Event-based Asynchronous Programming (OperationNameAsync()/OperationNameCompleted)

Kak ctano?
 Task-base Asynchronous Pattern (TAP) (async/await 1 Task/Task<T>)

* ACHMHXPOHHOE NporpamMMupoBaHue - CTUIb NPOrpaMMnUpoBaHNE, B KOTOPOM

OCHOBHOW NOTOK BbINONMHEHNA He BriokupyeTcs. A BbIMOMHEHWE KoAa NpeBpaLlaeTcs

N3 NocrieaoBaTeribHOro B MNOTOK 0OpaTHbIX BbI30BOB (call back).
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0 references

public async Task DownloadTheInternet()

{

var httpClient = new HttpClient();

var google = await httpClient.GetStringAsync("google.com");
Console.WriteLine($"f ckavan Google - {google}")ﬂ

var yandex = await httpClient.GetStringAsync("ya.ru");
Console.WriteLine(%$"A ckadan Yandex - {yandex}");



Kak pabotaeT (CMHXPOHHOE)

0 references

static void Main(string[] args)

f
var fileStream = new FileStream("testfile", FileMode.Open);
byte[] output = new byte[250];
fileStream.Read(output, 0, 250);

-- [ToTOK 3abrnokupoBarncs




Kak paboTtaeT (aCMHXpOHHOE)

0 references

static async void Main(string[] args)

{
var fileStream = new FileStream("testfile", FileMode.Open);
byte[] output = new byte[250];
await fileStream.ReadAsync(output, 0, 250);
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¢ 1 Bo3Bpallaet ynpaBneHue




[Toexanwn?

public Task ShowStateMachine()

{
?ublic class Example Example.ShowStateMachine stateMachine = new Example.ShowStateMachine()
public async Task ShowStateMachine() {
{ That = this,
FirstSync(); Builder = AsyncTaskMethodBuilder.Create(),
await Task.Delay(1000); State = -1
SecondSync(); e
} b ]
stateMachine.Builder.Start(ref stateMachine);
public void FirstSync() > return stateMachine.Builder.Task;
{ }
Console.WriteLine("First");
; public void FirstSync()
public void SecondSync() {
{ Console.Writeline("First");
Console.WritelLine("Second"); }
¥
¥
public void SecondSync()
{
Console.Writeline("Second™);
¥



A 4yTto ¢ Core?

public class Example

1

public async Task ShowStateMachine()

: FirstSync();
await Task.Delay(1000);
SecondSync();;
¥
public void FirstSync()
{
Console.WritelLine("FCore");
¥

public void SecondSync()
{

Console.WritelLine("SCore");

public Task ShowStateMachine()

{

Example.ShowStateMachine stateMachine = new Example.ShowStateMachine()
{
That = this,
Builder = AsyncTaskMethodBuilder.Create(),
State = -1
¥
stateMachine.Builder.Start(ref stateMachine);

return stateMachine.Builder.Task;

public void FirstSync()

{

Console.WritelLine("FCore");

public void SecondSync()

{

Console.Writeline("SCore");
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BHU3, K UEHTPY CTOUT MaALLUUHBI

namespace System.Runtime.CompilerServices

{

public interface IAsyncStateMachine
1

void MoveNext();

void SetStateMachine(IAsyncStateMachine stateMachine);
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BHU3, K LEHTPY CTOUT MALLUMHBI

private sealed class ShowStateMachine : IAsyncStateMachine

{

public int State;
public AsyncTaskMethodBuilder Builder;
public Example That;

private TaskAwaiter _awaiter;

void IAsyncStateMachine.Movelext()

{

// Ky4a none3Horo koaa

void IAsyncStateMachine.SetStateMachine(IAsyncStateMachine stateMachine)

{

Builder.SetStateMachine(stateMachine)



void IAsyncStateMachine.Movellext()
{
try
{
if (State != 0)
{
That.FirstSync();
_awaiter = Task.Delay(1000).GetAwaiter();

if (! _awaiter.IsCompleted)

{
State = @;
Buider.AwaitUnsafeOnCompleted(ref _awaiter, ref this);

return;

¥

else

{

State = -1;
}
awaiter.GetResult();
That.SecondSync();

}

catch (Exception ex)

{

State = -2;

Builder.SetException(ex);
return;
¥
State = -2;
Builder.SetResult(); 13



CoBceM ynpoCcTum

FirstSync();

var t = Task.Delay(10000);

var currentContext = SynchronizationContext.Current;
t.ContinuelWith(task =>
{

if (currentContext == null)

SecondSync();

else

currentContext.Post(delegate { SecondSync(); }, null);

}» TaskScheduler.Current);

14



O
L
X
®©
m
®
T
Q)
|
+
X
Q
-+
-
@,
O

tion

VAG)

Synchron




Becenas 3agadka

public class HomeController : Controller

1
public string Index()
{
var service = new Service();
var result = service.Perfom().Result;
return result;
¥
¥
public class Service
{
public async Task<string> Perfom()
{
var manager = new Manager();
return await manager.Perfom();
¥
¥
public class Manager
{
public async Task<string> Perfom()
{
await Task.Delay(100);
return "Bang";
}
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Server & Tools Blogs > Developer Tools Blogs > Parallel Programming with .NET

Executive Bloggers Visual Studio Languages Platform

Development

Parallel Programming with .NET

All about Async/Await, System.Threading.Tasks, System.Collections.Concurrent, System.Ling, and more...

ExecutionContext vs SynchronizationContext
June 15, 2012 by Stephen Toub - MSFT 4/ 38 Comments

£} Share 2 m

I've been asked a few times recently various questions about ExecutionContext and SynchronizationContext, for example what the differences
are between them, what it means to “flow” them, and how they relate to the new async/await keywords in C# and Visual Basic. | thought I'd try
to tackle some of those questions here.

WARNING: This post goes deep into an advanced area of .NET that most developers never need to think about.
What is ExecutionContext, and what does it mean to flow it?

ExecutionContext is one of those things that the vast majority of developers never need to think about. It's kind of like air: it's important that
it's there, but except at some crucial times (e.g. when something goes wrong with it), we don't think about it being there. ExecutionContext is
actually just a container for other contexts. Some of these other contexts are ancillary, while some are vital to the execution model of .NET, but
they all follow the same philosophy | described for ExecutionContext: if you have to know they're there, either you're doing something super
advanced, or something’s gone wrong.

ExecutionContext is all about “ambient” information, meaning that it stores data relevant to the current environment or “context” in which
you're running. In many systems, such ambient information is maintained in thread-local storage (TLS), such as in a ThreadStatic field or in a
Threadlocal<T>. In a synchronous world, such thread-local information is sufficient: everything's happening on that one thread, and thus
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ExecutionContext — 3TO TO)Xe Ba)XHO




ExecutionContext

public sealed class ExecutionContext
{
// Ky4a none3Horo koaa
public static ExecutionContext Capture()

public static void Run(ExecutionContext executionContext, ContextCallback callback, object state)

// Ky4a none3Horo koaa

21



ExecutionContext

public static class FuncExtensions

{

public static TResult InvokeWith<TResult>(this Func<TResult> function, ExecutionContext executionContext)

{

if (executionContext == null)

{

return function();

TResult result = default(TResult);

// See: System.Runtime.CompilerServices.AsyncMethodBuilderCore.MoveNextRunner.Run()
ExecutionContext.Run(executionContext, _ => result = function(), null);

return result;

¥

https://weblogs.asp.net/dixin/understanding-c-sharp-async-await-3-runtime-context .



SynchronizationContext

public class SynchronizationContext

{

// BoinonHAaeMm Hekyw eauHuuy paboTwl

public
public

public
public
public

virtual void Send(SendOrPostCallback d, object state) {}
virtual void Post(SendOrPostCallback d, object state) {}

static void SetSynchronizationContext(SynchronizationContext syncContext) {}
static SynchronizationContext Current

virtual SynchronizationContext CreateCopy() {}

23



SynchronizationContext

public static void DoWork()
{
TextView.Text = "B UI notoke"
var sc = SynchronizationContext.Current;

ThreadPool.QueueUserWorkItem(delegate

{
// BbinonHaeTcAa B pamkax ThreadPool
sc.Post(delegate
{
// BBINONHAEM B paMkKax ApYyroro KoHTekcTa, Hanpumep UI
TextView.Text = "CHoBa B UI notoke"
}, null);
55
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Becenaga 3agadka Ne2

public class HomeController : Controller

{

public async Task<ActionResult> Index()

{

if (System.Web.HttpContext.Current == null)
throw new Exception("Bce nponano");

await Task.Delay(100).ConfigureAwait(false);

if (System.Web.HttpContext.Current == null)
throw new Exception("Bce coecem nponano");

return View();

25



AspNetSynchronizationContext

internal sealed class AspNetSynchronizationContext : AspNetSynchronizationContextBase {
// Ky4a BaxHoro koga
public override void Post(SendOrPostCallback callback, Object state) {
_state.Helper.QueueAsynchronous(() => callback(state));

}

// Ky4a BaxHoro koaa

¥

public void QueueAsynchronous(Action action) {
CheckForRequestStateIfRequired(checkForReEntry: true);
ChangeOperationCount(+1);

// This method only schedules work; it doesn't itself do any work. The lock is held for a very
// short period of time.
lock (_lockObj) {
Task newTask = _lastScheduledTask.ContinueWith
(
_ => SafelWrapCallback(action),
TaskScheduler.Default
)s

_lastScheduledTask = newTask; // the newly-created task is now the last one
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O aspnet/Mvc  SynchronizationContext Pull requests Issues Gist

Code Commits Issues 1 Wikis Advanced search

Q

We couldn’t find any code matching 'SynchronizationContext'

You could try an advanced search.

© 2017 GitHub, Inc. Terms Privacy Security Status Help Contact GitHub APl Training Shop Blog About
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HeMHOro onbita




[loxonuneapum

* He ctont obopaumBaTb CUHXPOHHbLIN KOO B aCUHXPOHHbLIN

* He ctouT 0bopaumBaTb aCUHXPOHHbLIN KOO B CUHXPOHHbIN

https://blogs.msdn.microsoft.com/pfxteam/2012/04/13/should-i-expose-synchronous-wrappers-for-asynchronous-methods/
https://blogs.msdn.microsoft.com/pfxteam/2012/03/24/should-i-expose-asynchronous-wrappers-for-synchronous-methods/
https://docs.microsoft.com/en-us/dotnet/csharp/async
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UTo nouyntaTtb?(KHUTN)

. Unleash the Power of Async
O'REILLY

Conounenbyb
in C#

Cookbook

‘. 5 PARALLEL, AND MULTITHREAL
'N.(ll.’\-‘. MINC

O'REILLY" Alex Davies

Stephen Cleary
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Ctatb

M hitps://weblogs.asp.net/dixin/understanding-c-sharp-async-await-1-compilation - KpaTko
060 Bcem

* https://blog.stephencleary.com/2013/10/taskrun-etiquette-and-proper-usage.html - (Stephen
Cleary)

* https://blogs.msdn.microsoft.com/pfxteam/ - KoOMaHAa oTBevaroLas 3a async/await

. https //codeblog.jonskeet. uk/2011/O5/08/eduasvnc part-1-introduction/ - Jon Skeet

. httlo //vegetarianprogrammer.blogspot. ru/2012/12/understand|ng synchronizationcontext-in.ht
ml - xopoLuas cTaTbsl PO KOHTEKCThI

* https://msdn.microsoft.com/en-us/magazine/gg598924.aspx - eLle cTaTbs NPO KOHTEKCT

* https://blogs.msdn.microsoft.com/pfxteam/2012/06/15/executioncontext-vs-synchronizationc
ontext/ - ExecutionContext vs SynchronizationContext

* https://blogs.msdn.microsoft.com/pfxteam/2012/03/24/should-i-expose-asynchronous-wrap
pers-for-synchronous-methods/ - HyXHO N1 obopaymsBaTb CUHXPOHHOE B aCUHXPOHHOE

* https://blogs.msdn.microsoft.com/pfxteam/2012/04/13/should-i-expose-synchronous-wrapp
ers-for-asynchronous-methods/ - Hy>HO 11 06opaynBaTb CUHXPOHHOE B aCUHXPOHHOE
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¢ https://www.youtube.com/watch?v=Ih8cT6qgl-nA - AHapen HacoBcknux — Async/await:
cobupaem rpabnum

* https://channel9.msdn.com/Events/aspConf/aspConf/Async-in-ASP-NET - async B ASP.NET

* https://channel9.msdn.com/Events/BUILD/BUILD2011/TOOL-829T - The zen of async: Best
practices for best performance

 https://channel9.msdn.com/Series/Three-Essential-Tips-for-Async - Six Essential Tips
for Async

* https://channel9.msdn.com/Series/Three-Essential-Tips-for-Async - Tip 4: Async Library
Methods Shouldn't Lie
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MwuHyTKa Twecnasusa &

BonbLuoe cnacnbo 3a BHMMaHue!
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* https://github.com/egorikas/SpbDotNet - npe3eHTauusa v npumepsbl
* egorikas.com - Mou bnor
* egorgrishechko@gmail.com
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