
Asynchronous Programming in .NET 



C# Evolution 



Synchronous vs. Asynchronous 

var data = DownloadData(...); 
ProcessData(data); 

DownloadDataAsync(... , data => { 
    ProcessData(data); 
}); 



Synchronous vs. Asynchronous 

var data = DownloadData(...); 
ProcessData(data); 

DownloadDataAsync(... , data => { 
    ProcessData(data); 
}); 



Asynchronous Responsive UI 



Unifying Asynchrony 



Asynchronous Control Flow 

async void DoWorkAsync() { 
    var t1 = ProcessFeedAsync("www.acme.com/rss"); 
    var t2 = ProcessFeedAsync("www.xyznews.com/rss"); 
    await Task.WhenAll(t1, t2); 
    DisplayMessage("Done"); 
} 

async Task ProcessFeedAsync(string url) { 
    var text = await DownloadFeedAsync(url); 
    var doc = ParseFeedIntoDoc(text); 
    await SaveDocAsync(doc); 
    ProcessLog.WriteEntry(url); 
} 
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Asynchronous Control Flow 

 
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How Does it Work? 

async Task<XElement> GetRssAsync(string url) { 
    var client = new WebClient(); 
    var task = client.DownloadStringTaskAsync(url); 
    var text = await task; 
    var xml = XElement.Parse(text); 
    return xml; 
} 



How Does it Work? (Sort of) 

async Task<XElement> GetRssAsync(string url) { 
    var client = new WebClient(); 
    var task = client.DownloadStringTaskAsync(url); 
    return task.ContinueWith(t => { 
        var text = t.Result; 
        var xml = XElement.Parse(text); 
        return xml; 
    }); 
} 



How Does it Work? (Really) 

async Task<XElement> GetRssAsync(string url) { 
    var client = new WebClient(); 
    var task = client.DownloadStringTaskAsync(url); 
    var text = await task; 
    var xml = XElement.Parse(text); 
    return xml; 
} 



async Task<XElement> GetRssAsync(string url) { 
    var client = new WebClient(); 
    var task = client.DownloadStringTaskAsync(url); 
    var text = await task; 
    var xml = XElement.Parse(text); 
    return xml; 
} 

How Does it Work? 
Task<XElement> GetRssAsync(string url) { 
    var $builder = AsyncTaskMethodBuilder<XElement>.Create(); 
    var $state = 0; 
    TaskAwaiter<string> $a1; 
    Action $resume = delegate { 
        try { 
            if ($state == 1) goto L1; 
            var client = new WebClient(); 
            var task = client.DownloadStringTaskAsync(url); 
            $state = 1; 
            $a1 = task.GetAwaiter(); 
            if (!$a1.IsCompleted) return; 
            $a1.OnCompleted($resume); 
        L1: var text = $a1.GetResult(); 
            var xml = XElement.Parse(text); 
            $builder.SetResult(xml); 
        } 
        catch (Exception $ex) { $builder.SetException($ex); } 
    }; 
    $resume(); 
    return $builder.Task; 
} 



Awaiting a Task 

public class Task<TResult> : Task 

{   ... 

    public TaskAwaiter<TResult> GetAwaiter(); 

} 

public struct TaskAwaiter<TResult> 

{ 

    public bool IsCompleted { get; } 

    public void OnCompleted(Action a); 

    public TResult GetResult(); 

} 

 



Awaiting a Task 

public class Task<TResult> : Task 

{   ... 

    public TaskAwaiter<TResult> GetAwaiter(); 

} 

public struct TaskAwaiter<TResult> 

{ 

    public bool IsCompleted { get; } 

    public void OnCompleted(Action a) 

    { 

        var sc = SynchronizationContext.Current; 

        task.ContinueWith(_ => sc.Post(a)); 

    } 

    public TResult GetResult(); 

} 

 



Asynchronous Methods 

 

 

http://msdn.com/vstudio/async 




