
. N E T  /  A S Y N C  U N D E R  T H E  S U R FA C E

Await the work.
Not the thread.
Follow the execution.
Watch the state machine keep its place.

C# async / await Tasks Continuations

ONE METHOD / TWO VIEWS

DEMO 03

METHOD EXECUTION

RUN SUSPEND RESUME

SAVED STATE
awaiter + resume point

not a waiting thread

I /O PROCEEDS INDEPENDENTLY

One logical method. More than one execution segment.

Arrow keys to explore · Synchronized lab on slide 3AN ILLUSTRATIVE .NET MODEL



0 1  /  T H E  D E C I S I O N  AT  AWA I T CHECK FIRST /  SUSPEND ONLY IF NEEDED

The same code. Two possible paths.
The caller supplies a task representing a read. The method returns a different task representing the count.

THE C# METHOD

static async Task<int> CountAsync(

    Task<string> readTask)

{

    string text = await readTask;

    return text.Length;

}

readTask

Task<string> · the read result

CountAsync(...)

Task<int> · the method result

AWAITER ALREADY COMPLETED

Keep going.
Get the result immediately.
No suspension at this await.

Run GetResult Finish

AWAITER NOT YET COMPLETED

Save. Yield. Resume.
Save the resume point and awaiter.
Continue after completion.

Run Suspend Resume

IMPORTANT DISTINCTION  The read can finish before the method's returned task finishes.
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0 2  /  WAT C H  B O T H  S I D E S SYNCHRONIZED /  NOT REAL TIMINGS

Execution on the left. State on the right.
COUNTASYNC / INPUT "hello" STATIC MAP / ALL PATHS

EXECUTION + TASK LIFETIMES

01  static async Task<int> CountAsync(Task<string> readTask)

02  {

03      string text = await readTask;

04      return text.Length;

05  }

THIS METHOD / CPU Runs → yields → resumes

READ TASK / STRING Pending → value or error

COUNT TASK / INT Pending → 5 or fault

SAVED STATE Resume point + awaiter when suspended

CONCEPTUAL COMPILER STATE MACHINE

Run synchronously

Awaiter
completed?

Save + suspend
Return pending task

Resume
Restore saved state

GetResult()
Value or exception

Complete with 5Fault the task

NO YES

on completion

continue

value

throws

Read the branches: incomplete → save / resume; already complete → direct to GetResult. No dedicated thread waits for the pictured I/O.
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0 3  /  W H AT  T H E  C O M P I L E R  K E E P S A RESUME POINT /  NOT A RESERVED THREAD

The method remembers where to continue.
WHILE THE METHOD IS SUSPENDED

RESUME POINT

Which await should continue?

AWAITER

How to observe completion and get the result.

NEEDED VALUES

Only state that must survive suspension.

METHOD BUILDER

Completes or faults the returned task.

A conceptual view. Generated fields and optimizations vary.

01  /  NO MAGIC THREAD

async does not mean Task.Run.
The body starts synchronously.
Naturally asynchronous I/O need not occupy a waiting thread.

02  /  NO GUARANTEED Y IELD

await can keep going.
An already-completed awaiter takes the fast path. A continuation

need not change threads.

03  /  NO CONFUSION ABOUT TASKS

Completion belongs to an operation.
The read task delivers text.
The count task delivers a number, or a fault.

THE MENTAL MODEL  Split execution at an incomplete await. Preserve state. Continue when ready.

Sources: C# await operator · Task-based async model · C# async functions / state machines
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https://learn.microsoft.com/dotnet/csharp/language-reference/operators/await
https://learn.microsoft.com/dotnet/csharp/asynchronous-programming/task-asynchronous-programming-model
https://learn.microsoft.com/dotnet/csharp/language-reference/language-specification/classes#1514-async-functions
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