Asynchronous Programming

And now asynchronous programming. Why do we need this?
There is a very good reason why you should know something
about it.

Consider the following case of writing a program that deals with
very large files or communicates

with databases or simply performs a task that takes a long time to
complete.

When you start working with a file or database, or anything
similar, you will have delays because these tasks take a long time.
And this will make your application not respond.

In such cases, it is very good to know how to apply simple
asynchronous programming, at least to display a message on the
console and not cause that our application does not respond.
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Q- Hr-al 9 Debug ~ Any CPU ~ P Rozpocznij - M _ Y = %= RN -
-;% EntryPoint.cs & X
5_ [=#] AsynchronousProgramming - %, AsynchronousProgramming.EntryPoint -~ @2 Main()
g Blusing System;
il System.Threading.Tasks;
% L
3 Elnamespace AsynchronousProgramming J
g {
g = class EntryPoint
= {
= stati oid Main()
{
ConcatenateChars():
Console.WriteLirfe("Completed!"™);
i h
= public static string ConcatenateChars()
i
string concatenatedString = string.Empty;
= for (int i = €} i < 400000; Y1++) Let's start with a very simple example.
{ Let's create a method that combines a very long string.
concatenatedString += 'a’; It takes so much time.
1 As part of this method, we will create a new linked chain.
i We will create a loop to connect these subtitles hundreds
return concatenatedString; of thousands of times in this way.
i 1 If we use this method now and then want to immediately
i 1 print the message, the effect is that for a very long time
B we will not see the effect of the program.

Currently, our method does not work in the background.
It works and after receiving the method we receive a
message.
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Qo - Mool 9 - Debug -~ Any CPU ~ P Rozpocznij - M _ Y = %= RN -
-f.% EntryPoint.cs* + X
2 [ AsynchronousProgramming - %, AsynchronousProgramming.EntryPoint -~ @2 Main()
g Husing System;
g System.Threading.Tasks;
o
3 Elnamespace AsynchronousProgramming
=
{
5 = class EntryPoint
3 {
=
= static void Main()
{
ConcatenateChars():
Console.WriteLine("In progress!™);
Console_WriteLine("Completed!™);
i H
= public static string ConcatenateChars()
{
string concatenatedString = string.Empty;
What if we want to display a message in
= for (int i = @; i < 400000; i++) progress?
1 This method still works, so if we want to write
concatenatedString += "a’; that it is in progress and then complete it, then
1 of course it will not work as it should and we
will see both messages at the same time.
return concatenatedString; However, we want us to be notified that the
i ¥ task is in progress.
R
B
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Q- Hr-al 9 Debug ~ Any CPU ~ P Rozpocznij - M _ Y = %= RN -
-;% EntryPoint.cs & X
5_ [=#] AsynchronousProgramming - ™, AsynchronousProgramming.EntryPoint - @, Main
g = System;
E System.Threading.Tasks;
= P
g =| AsynchronousProgramming AL B
L.E-D { In progress?
S: =| EntryPoint B
=
= Main()
1 To do this, we must use a class called Task.
All we have to do is create a new instance of this class and
Task t = Task(ConcatenateChars); pass the method as an argument to the constructor.
t.5tart(); This constructor accepts methods that have no arguments
Console-WritelIne( Ln progress!™); and do not return a result.
t.Wait(); Our method fits this signature because it meets these
Console._WriteLine("Completed!™); requirements.
. } For our method to start to run, you must still start the Start
| _ method belonging to the Task class.
= (oncatenateChars() Let's run it and see what the result is so far.
{ et s - JEer: And you can see that both inscriptions appear at the same
time.
3 ( i=0; i< 400000; i++) To change this, we still need the Wait method. Everything
{ that will be performed after this method will be after the
concatenatedString += "a’; task is completed in asynchronous mode. Now the
} subtitles appear when we intended to. Before we move on
i to the next lesson, | just want to show you that there are
two other ways we can initiate a task in asynchronous
} mode.
i It was the first way.
}
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Qo - Mool 9 - Debug -~ Any CPU ~ P Rozpocznij - M _ Y = %= RN -
-f.% EntryPoint.cs & X
2 [ AsynchronousProgramming - %, AsynchronousProgramming.EntryPoint -~ @2 Main()
E" R R B el
§ Elnamespace AsynchronousProgramming
m
& 1
- =] class EntryPolnt
\-E {
= =
3 = static void Main()
g {
Task t = Task.Factory.StartNew(ConcatenateChars);
Console.Writeline("In progress!™);
t.Wait();
Console.Writeline("Completed!");
i h
= public static void ConcatenateChars()

{ ) The second way is to use the task factory.
string concatenatedString = string.Empty; So we no longer have to create a new task
for (int i - 0; i < 400000; iit) using new and start the constructor and then

= {' N ’ the Start method. We just run a new task in
concatenatedString += "a’; thetaskfactory. . .
} We can see that it works exactly like the first
- 1 way. Here too you can use the Wait method.
%
B
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-f.% EntryPoint.cs & X
2 [ AsynchronousProgramming - %, AsynchronousProgramming.EntryPoint -~ @2 Main()
E" R R T
§ Elnamespace AsynchronousProgramming
m
& 1
o = class EntryPoint
\-E {
=
3 =] static void Main()
- {
Task t = Task.Run(new Action(ConcatenateChars));
Console.WriteLine("In progress!™});
t.Wait();
Console.Writeline("Completed!");
i h
= public static void ConcatenateChars() The third way is to use the action.
{ . e . So the Run and new Action method with a
string concatenatedString = string.Empty; parameter that is the method we want to run.
& for (int i - 0; i < 400000; itt) In the following, we will use the second
{' ST g method, i.e. the task factory.
concatenatedString += "a°;
i ¥
i h
ok
1




Using Task on methods with arguments

Okay, you've been through asynchronous
method calls, but that's not a very useful way.
We don't get any results and we can't use any
arguments.

Let's say we want to change the amount of
concatenation - we will do it by creating input
arguments for the method.

So let's do it.
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= EntryPoint.cs & X
= =
2 [ AsynchronousProgramming - %, AsynchronousProgramming.EntryPoint » @ Main()
E" R R T
% Enamespace AsynchronousProgramming
a {
o = class EntryPolnt
\-E {
3 = static void Main() In progress?
g {
= Task t = Task.Factory.StartNew(() =>
{
ConcatenateChars('a", 488888);
i 1
Console.WriteLine("In progress!™});
t.Wait();
Console.Writeline("Completed!");
i H
= public static void ConcatenateChars(char charToConcatenate, int count)
{
string concatenatedString = string.Empty;
If we create a method with two parameters. The first
= for (int i = @; i < count; i++) parameter indicates the character we will be adding, and
{ the second parameter will determine how many times
R I E e T L 1 T e Tt Sl this operation is to be performed. We will then receive
} an error. Basically, this means that our method no longer
1 corresponds to the action signature that is required for
i 1 use. To get around this problem, we can use the Lambda
+ expression and call this method an anonymous method.

So we'll create a normal method that will be able to call
another method. It looks something like this.

We use empty parentheses because we don't need to
have any input arguments to satisfy the Action delegate.
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& EntryPoint.cs & X
= -
2 [ AsynchronousProgramming - %, AsynchronousProgramming.EntryPoint » @ Main()
2 =ity g e naes e ey
§ Elnamespace AsynchronousProgramming
(]
& 1
o = class EntryPoint
\-E {
(=
3 = static void Main()
g {

Task t = Task.Factory.StartNew(() => ConcatenateChars('a", 486886));
Console.WriteLine("In progress!™});

t.Wait();

Console.Writeline("Completed!");

i H
= public static void ConcatenateChars(char charToConcatenate, int count)
i
string concatenatedString = string.Empty;
i . ) . Since we only have one line of code here, we
= or (int 1 = @; i < count; i++) simply created a method that allows us to call
{ . our second method without restrictions.
concatenatedString += charToConcatenate; ,
} We don't have to use curly braces, so we can
- 1 just do it in one line. And it will continue to

work.




Using Task on methods with return type

We learned how to call a method
asynchronously and how to use a method that
has specific call arguments.

The next logical step for us is to recover some
data from this method.
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Qo - Mool 9 - Debug -~ Any CPU ~ P Rozpocznij - M _ Y = %= RN -
EntryPoint.cs & X
[=#] AsynchronousProgramming - %, AsynchronousProgramming.EntryPoint -~ @2 Main()
Blusing System;
using System.Threading.Tasks;
. In progress?
Enamespace AsynchronousProgramming Completed?
{ The length of the result iz 4000@A
& - Aby kontynuowad, nacifnij dowoliwy klawisz . .
= class EntryPoin
{
= stati oid Main() .
1
Task<string» )t = Task.Factory.StartNew({)} => ConcatenateChars('a', 480808));
Constia<4riteLine("In progress!™);
t.Wait();
Console.Writeline("Completed!");
Console.WriteLine("The length of the result is ™ 4 t.Result.Length);
i H
= public static string ConcatenateChars{char charToCong#Tenate, int count)
{ S If it's a method that returns something. Let's say - a string
I £ = string-tap-y; of characters that we want to use later in our code.
L for (int i = @; i < count; i++) We need to make our method return a string.
{' . ’ ’ It also requires our task to have a generic type string,
concatenatedstring +fharToConcatenate; because a task that does not contain types is a task that is
} Bl used for methods that are void.
i ~eturn concatenatedString; If we run the code now, it will still work, but we won't
1 have access to the output of the method.
i o we have the result, but we can't use it yet.
1 S h th It, but t tyet
B So when you have a method that returns a result, all you
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have to do is do the task and read the Result property
from the Task class object. Of course, we can read it only
after completing the method, i.e. after the Wait method.




The async and await keywords

Up to this point you have all the components
that will make your methods asynchronous.
You know how to call methods, pass
arguments and get results.

In this part of the lecture you will learn
keywords that will simply make your life easier
in creating asynchronous code.

Let's do it and see where it takes us.
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Let's use the async keyword here in the declaration of our method, we'll see that an error has occurred - asynchronous methods must be void.
Let's create a new task that will be a platform for asynchronous invocation of our method. Now we need to complete the anonymous

method. You can see here that we just use the same method. We're just going to transfer this code to our task factory. So remember that we
need to keep the keyword return because we want to return a string. Because we want to catch our result only after completing the method -
we will use the keyword await. Basically, we've created a sort of bubble.
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Eﬂ;e"es:E:e AsynchronousProgramming R CAWindows\systems Zemd ex
T e In progress
= lass EntryPolnt The length of the result is 200008
{ Sunchronous 1y - The }gngqh: 2080088 .
= o oid Main() Aby kontynuowac,. nacisnij dowolny klawiss . . . _
1
int count = 2800600 ;
char_charToConcatenate = "1°;
Task<string» t = ConcatenateCharsAsync(charToConcatenate, count);

Consore-writeLine("In progress™);

Consele MWriteline("The length of the result is ™ + t.Result.Length);
string text - ConcatenateChars{charloConcatenate, count);
Consolé.WriteLine("Synchronously - The length: ™ + text.Length);

i H
= public static string ConcatenateChars{char charToConcatenate, int count)
: string concatenatedString = string.Empty; We can call our method asynchronously and
= for (int i = @; i < count; i++) synchronously. As you can see during the
{ asynchronous form, we can perform other
concatenatedString += charToConcatenate; tasks. However, when we are going to read the
} Result property, the task is waiting for the
I return concatenatedString; calculations to complete. As you can see the
h results obtained are the same.
= publi{ async ktatic Task<string» ConcatenateCharsAsync(char charToConcatenate, int count)
i
= returf await Jask<string>.Factory.StartNew(()} =>
{
return ConcatenateChars(charToConcatenate, count);
1




