Extension methods
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E gnamespace ExtensionMethodsProject
g k
= = public static class EntryPolint
= |0t .
= static void Main()
i
int[] array = { 2, 1, 3, 5, 188, 75, 6, 4 };
Array.Sort(array);
Console.Writeline("Sorted array: " + string.Join{", ", array));
H
I H
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Now we have an array and we want to sort
elements of the table. As we can see we can
do it using an Array Class method Sort.

The result is correct.
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[c#] ExtensionMethods - *3% ExtensionMethodsProject.Ent i - 01 ExtensionMethod |mF)Hr
Eusing System;
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Lista btedow

Cate rozwigzanie

" Kod

System. Drawing;
System.Collections.Generic;
Extensions;

nace ExtensionMethodsProject

cstatic class E"'t"_‘_':C‘i"t

static void Main()
i
string[,] persons = { { "Tom",
rray.5ort{persons):
Console.Writeline("Sorted array:
H
¥

- ® 0 Bledy n 0 Ostrzezenia

Opis

Program 01. ExtensionMethods przestat dziatac.
F'rugrarr'l przestat dziatad poprawnie z powodu wystapienia

em Windows zamknie program i powiadomi
Cig, jesli istnigje dostepne rozwiazanie.

| Debuguj || Zamknij program

"Green” }, { "Anna", "Brown"]

" + string.Join(", ", persons));
But if we want Sort more complex elements of
array and we try compile this, there will be
errors.
So we have to do the Sort method ourself.
@ 0 Komunikaty | % Kompilacja + Intellizeizx T
Projekt Plik W... Stan pominig
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= EntryPoint.cs & X Przegladarka cbiektow Extensions
=
2 [c# BxtensionMethods - "'IsEntensionMethodsProject.Entr_l,-'Puint ~ @ Sort(stringl,] persons)
g Eusing System;
i System.Drawing; [E C\Windows\ortema s =
m = A, 2%
2 System.Collections.Generic; Iri-_‘ Qo miziemd.ex L
E Extensions; Anna Brown
John White
) R . - Tom Green
Lg_ E{' SEISED [ERESTEITT, DA ICITEE S hryhowrynoowaes-wacignij dowolny klawisz . . .
=]
= = public static class EntryPoint
- {
= static wold Main()
i
string[,] persons = { { "Tom", "Green"™ }, { "Anna", "Brown"}, {"John", "White"}};
Sort{persons);
= for{int i=8; i<persons.GetlLength(@); i++)
{
Console.WriteLine(%" {persons[i,8]} {persons[i,1]}"):
1
¥
= public static void Sort(string[,] persons) And here we have a bubble sort method which
i .
. . compares persons and sort then by the first
string[] temp = { ", " }; pares p y
name.
El for {int i = @; i < persons.GetlLength{@); i++} And the result: Anna Brown, John White and
{ Tom Green. You can see that they are sorted
= for (int § = ©; j < persons.Getlength{@) - 1; j++)
{
= if .Compare(persons[j,8], persons[j + 1, @]):8)
temp[©] = persons[j + 1, @];
temp[1] = persons[j + 1, 1];
persons[j + 1, @] = persons[j, @]1;
persons[j + 1, 1] = persons[j, 1]1;
persons[j, @] = temp[@];
persons[j, 1] = temp[1];
¥
I
1
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Qo - Mool 9 Q- Debug - AnyCPU - P Rozpocznij -~ M _ = == N -
= EntryPoint.cs® & X Przegladarka obiektow Extensions
= .
2 [ ExtensionMethods - *3 BxtensionMethodsProject.EntryPoint - @ Main
E System.Drawing;
- System.Collections.Generic;
% pzing Extensions;
= gEnamespace ExtensionMethodsProject
g K _
8 = public static lass EntryPolnt
3 {
= j_| static void Main()
i
string[,] persons = { { "Tom", "Green" }, { "Anna", "Brown"}, {"lohn", "White"}};
I persons.sort();
= for(int i=0; i<persons.Getlength{@); i++)
i
Console.WriteLine($" {persons[i,8]} {persons[i,1]}");
b
H
Ij— public static wvoid Sort{string[,] persons)
{ And what if we want to have the Sort as
string[] temp = { ™%, " 1 method of the array and write persons dot
E for {int 1 = B; i < persons.GetLength{@); i++) Sort. )
| { But as you see there is an error because there
= for (int j = @; j < persons.Getlength(@) - 1; j++) is no Sort method in arrays.
| t ( c : e T How can we fix it.
= if .Compare(persons[j,8], persons[j + 1, .. .
T - pareip ] ? ] This is very simply.
2 We should cary about two things.
Lista btedow
Cate rozwigzanie - ® 1 Biad a 0 Ostrzezenia @ i Knmunikat}r xf Kumpilacja + IntelliSerizc U LELZELEmu Ity Lrnpe
" Kod Opis Projekt Plik W... Stan pominie
® fadne przv.?ma_zer:le metody ,Sort” nie pobiera nastepujace) liczby ExtensionMethods B T 13 A e
argurnentdw: 0 »
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e - Mool 9 - Debug -~ Any CPU ~ P Rozpocznij - M _ Y = %= RN -
= EntryPoint.cs & X Przegladarka cbiektow Extensions
=] -
2 [c# BxtensionMethods - *3 BxtensionMethodsProject.EntryPoint - ; Sort{string[,] persons)
E System.Drawing;
% System.Collections.Generic; [ ChiWindows'system32iemd. ex LE
& Extensions; YT —
o John White
= gnamespace Exd onMethodsProject Tom Green
3 |{ nhv-honwiynoowae , nacifnij dowolny klawisz . . .
A = public static class EntryPoint
3 i
= _| static void Main() "
i
string[,] persons = { { "Tom", "Green” }, { "Anna™, "Brown"}, {"lohm", "White"}};
persons.sort();
- for(int i=0; i<persons.Getlength{@); i++)
{
Console.WriteLine($" {persons[i,8]} {persons[i,1]}");
1
H
= public stati id Sort(this string[,] persons)
{ First thing you should cary is that class of this
string[] tewp = { ™, ™ 1 method must be static and second thing is that
il s A e i e I N ERE e before the argument of the method you
| { should type keyword this. And it’s all. Now we
= for (int j = @; j < persons.GetLength(@} - 1; j++) can run the sort method as a method of two
| { - c { - e dimensional arrays of strings. We can use it for
E if .Compare(persons[j,@], persons[j + 1, )
' I par=ip . ? ] other arrays which have the same structure.
temp[@] = persons[j + 1, @];
temp[1] = persons[j + 1, 1];
persons[j + 1, @] = persons[j, @]1;
persons[j + 1, 1] = persons[j, 11;
persons[j, @] = temp[@];
persons[j, 1] = temp[l];
¥
T
1
1
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Q- MR-l 9D - Debug ~ AnyCPU ~ P Rozpocznij - M _ Y = %= RN -
EntryPoint.cs & X Przegladarka cbiektow Extensions
[c#] ExtensionMethods - *3 BxtensionMethodsProject.EntryPoint ~ @ Main()
System.Drawing; - . —
System.Collections.Generic; CaWindows\system32icmd.ex u
Extensions; Anna Brown
John White
. . . Tom Green
amespace ExtensionMethodsProject Euglena Zielona
|{ . . Salamandra Plamista
= public static class EmntryPoint Turkué Podjadek
| i Aby kontynuowad, nacifnij dowolny klawis= . . . _
E static void Main() |
i
string[,] persons = { { "Tom", "Green” }, { "Anna™, "Brown"}, {"lohm", "White"}};
persons.sort();
- for(int i=0; i<persons.Getlength{@); i++)
{
Console.WriteLine($" {persons[i,8]} {persons[i,1]}");
1
string[,] creatures = { { "Euglena", "Zielona" }, { "Turkui", "Podjadek"™ }, { "Salamandra", "Plamista”™ } };
creatures.Sort();
= for (int 1 = 8; i < creatures.Getlength(@); i++)
i As you can see we can use the method for
Console.WriteLine(%" {creatures[i, @]} {creatures[i, 11}"); otherarrays where it is twodimensional array
; ¥ of strings.
Why it works?
= public static void Sort(this string[,] persons} The keyword ,this” (in the method) stays befor
{ . the argument which we extend. As you see in
string[] temp = { "*, h S
example keyword ,this” is before two
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for (int 1 = B; i < persons.Getlength(@); i++)
for (int j = 8; j < persons.Getlength(®) - 1; j++)
if Compare(persons[j,@], persons[j + 1, @]):@)
temp[@] = persons[j + 1, @];
temp[1l] = persons[j + 1, 1];

persons[j + 1, 8] = persons[j, @];

e — == L g 171 — moercanclfl3 117-=

dimensional array of strings. And we extend all
twodimensional arrays of strings.

These type of methods usually lies in their own
classes.

So let's create a new class and let's just call it
extensions.
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ChWindowshsystem32yomd.e

ExtensionMethodsProject;
using System;
5] System.Drawing;

Anna Brown

John UWhite

Tom Green

Euglena Zielona
Salamandra Plamista

Aby kontynuwowad, nacifnij dowolny klawisz . . .

Enamespace Extensions Turkué Podjadek
Ei
= public static class Extensions
i
E public stati id Sort({this string[,] persons)
{
string[] temp = { ™", "" };
= for (int i = @; i < persons.GetLength(@); i++)
i
J for (int i = @8: 1 < persons.Getlensth(@) - 1: §++)
90 % -
EntryPoint.cs R X
ExtensionMethods -~ *% BxtensionMethodsProject.EntryPoint
Eusing System;

System.Drawing:
System.Collections.Generic;
Extensions;

Einamespace ExtensionMethodsProject

string[,] persons = { { "Tom", "Green" }, { “Anna",
persons.Sort();

= for(int i=8; i<persons.Getlength({@); i++)

‘ {

Console.WriteLine(%" {persons[i,8]} {persons[i,1]}");

And now we moved created Sort method to
the new class called Extensions. And it still
works as you can see.

The extension methods simply allow you to
extend the functionality of a given type or a
class and we can use this in every objects of
that class.

"Brown"}, {"John", "White"}};



Multiple argument extension methods

Ok. And what if we want sort the array of
persons but with second name. We can use
second argument of the sort method to set
this information.




Extensions.cs
BtensionMethods

90 %o -

EntryPoint.cs ® X
[c#] ExtensionMethods

&

Extens

- ‘I:E}d:EﬂSiDﬂS.ECtEHSiDHS - (i).;. Sort(s
lonMethodsProject;

System;

System.Drawing;

CAWindowsh\system

ace Extensions
| Anna Brown

John White

ctatic class Extensions Tom Green

Salamandra Plamista
Turkué Podjadek
Euglena Zielona

lic static woid Sort(this string[,] persons, int index) Aby kontynuowad, nacifnij dowolny klawisz . . .

string[] temp = { "™, "™ }; .

for {(int 1 = @; 1 < persons.GetLength(@); i++)

for (int j = 8; j < persons.Getlength{@) - 1; j++)
{

if ( LCompare(person:[j, index], person;[j + 1, index]) > @)

- *#3 ExtensionMethodsProject.EntryPoint - B, Mainl

ztrinel .1 _persons = { { "Tom", "Green" }, { "Anna"™, "Brown"}, {"John", "White"}};

persons.sort(@):

tOr(int 1=9; 1<persons.Getlength{@); i++)

{ sort method in three places and we can use the
Console.Writeline($" {persons[i,81} {persons[1,11}"); extension sort method with an argument.

It’s not a big problem. We should modify the bubble

T

steingl 1 creeatuces = { { "Euglena™, "Zielona" }, { "Turkuc", "Podjadek” }, { "Salamandra", "Plamista"™ } };
creatures.Sort({l);
for {(int 1 = 8; 1 < creatures.Getlength(®); i++)

c We use int index as second parameter of method

Console.Writeline($" {creatures[i, @]} {creatures[i, 1]}"): and we changed Compare condition in two points.
b As you can see in the example the first array is
sorted by first string in every items and second
array is sorted by second string (second name).
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EntryPoint.cs
ExtensionMethods
=
E
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ExtensionMethodsProject;
System;
System.Drawing;
ace Extensions -

CAWindows\system32\cmd.exi

Anna Broun

John White

Tom Green

Euglena Zielona
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lass Extensions ‘

[
1 g

public static wvoid Sort({this string[,] ﬁersnns, int index = @)

string[] temp = { ™", "" };

for {int 1 = @; 1 < persons.GetLength(@); i++)
{

for {int j = ©; J < persons.Getlength{@) - 1; j++)
{

if ( Compare(persons[j, index], persons[j + 1, index]) > @)

- *#3 ExtensionMethodsProject.EntryPoint - B, Mainl

string[,] persons = { { "Tom", "Green"™ }, { "Anna", "Brown"}, {"John", "White"}};
persons.Sort();

for(int i=8; i<persons.Getlength{@); i++)

{

Console.WriteLine(%" {persons[i,8]} {persons[i,1]}");

string[,] creatures = { { "Euglena”, "Zielona" }, { "Turkuc", "Podjadek™ }, { "Salamandra", "Plamista” } };
creatures.Sort(@);

for (int 1 = @; 1 < creatures.Getlength(@); i++) If we want make the second argument
optional we should write a default value for it.
And there is value of 0. And now we can try to

{

Console.WriteLine($" {creatures[i, @]} {creatwres[i, 1]}"};

} run sort with argument 0 and without
arguments. As you can see the result is the
array sorted by first name in both cases.




Extensions.cs

[£#] EBxtensionMethods - ‘QE:rtensions.Extensions - (i).iS-:rt-i
' }
¥
We can make another method that will reverse
= public static wvoid Reverse(this string[,] array) the order of persons. It changes first item with
{ the last, second with one before last and so
=t ‘;?:[] J_EE""'JE:'E : }éetl_ T s o other items.
- for {int i = @, j = array. en -1; i ; 1s+, J-- .
[ J d ] ] We execute the reverse method and see that it
temp[®] = array[i, @]; works — all elements are in reverse order.
temp[1l] = array[i, 11; Ok. But what we should do if we want sort an array
array[i, @] = array[J, @]; and optionally reverse the order of it.
array[i, 1] = array[j, 1]1;
array[j, @] = temp[@];
array[j, 1] = temp[1];
¥
H
a0 o - John White
Anna Brown
- Tom Green
EntryPoint.cs = X Salamf}tndra _Plamista
[ ExtensionMethods Turku:c Podjadek
: 3 Euglena Zielona i
| { |F|1|_l,r ;suni.ylluuwul.:, ||cl.|.:j.:5||j.;i dDWDlI‘Iy klawisz . . .
= static wvoid Main()
{

string[,] persons = { { "Tom", "Green” }, { "Anna", "Brown"}, {"John", "White"}};
persons.Reverse();

E for(int i=8; i<persons.Getlength{@); i++)

i

Console.WriteLine(%" {persons[i, @]} {persons[i, 1]1}");

string[,] creatures = { { "Euglena™, "Zielona™ }, { "Turkuc", "Podjadek™ }, { "Salamandra®, "Plamista™ } };
creatures.Reverse();

= for (int i = B; i < creatures.Getlength{®); i++)

{

Console.WriteLine(%" {creatures[i, 8]} {creatures[i, 11}"};




Extensions.cs
- *% Extensions.Extensions + G Sort(s

BxtensionMethods
= public static class Extensilons
i
= public static woid Sort(this string[,] persons, int index = @, bool reverse = false)
1
persons . Sort (index); We can overload the sort method. As you can see there are two Sort methods.
= if (reverse) They are different because they have different arguments.
{ When you execute the method. It will be executed method that has exactly all
persons.Reverse();
3 the same type of arguments.
g By CTWIndows syStems 2 \Cma.e
Tom Green
- public static woid Sort(this string[,] persoms, int index = @) John White
1 Anna Brown
strinel1 t _ v w1 Salamandra Plamista
string[] temp = { %, "% I3 Turkué Podjadek
Euglena Zielona
E for (int i = 8; i < persons.Getlength{@); i++) Aby kontynuowaé, nacifnij dowolny klawisz . . .
{
E for (int j = 8; j < persons.Getlength(8) - 1; j++)
0% -
EntryPoint.cs ® X
[c#] ExtensionMethods - *#3 ExtensionMethodsProject.EntryPoint - B, Mainl
[.s;'g Extensions;
. ) Now we call the Sort method firstly for first name and descending order (first
Enamespace ExtensionMethodsProject .
| P implementation of method).
B! public static class EntryPoint And secondly for second name and without argument about order (second
| { implementation of the method).

tatic void Main() You can pass multiple arguments and you can overload these methods.

string[,] persons = { { "Tom", "Green" }, { "Anna“, "Brown"}, {"John", "White"}};
@f persons.sort(@, true);

for{int 1=8; i<persons.Getlength({@); i++)

{

Console.Writeline($" {persons[i, @]} {persons[i, 1]}");

b

string[,] creatures = { { "Euglena™, “"Zielona"™ }, { "Turkuc", "Podjadek™ }, { "Salamandra”, "Plamista" } };

creatures.Sort(1);
for (int 1 = B i1 < creatures.@etlLemsth(@): i++}




Extending classes
that we can’t modify

Another example - we're going to extend a
class.

We can use the same approach to extend any
Classes and sometimes it makes sense
sometimes it doesn't.

Sometimes it's just better and easier to simply
create the method inside that class but not
always you have access to the class to the
extent.

Especially if you're using frameworks or libraries
from other people.




Let's take the Point class for example.
It's a built in class in the C-sharp that we can use but we

don't have access to it because we need a special reference
for it. System dot Drawing.

Extensions.cs
[£#] EBxtensionMethods - ‘QErl:ensiDns.\

! Console.Writeline(%"The distance between P1 and P2 is " + We created two points — first of coordinates 20, 20 and
¢"\n{p2.X - pl.X} units in the X direction” < second of coordinates 50 and 60.
£"\n{p2.¥ - pl.¥} units in the Y direction")};
Distance() { ¥XDistance = p2.X - pl.X, YDistance = p2.Y - pl.Y };
} And now let's extend the point class and give it a method that tells us what's the distance between two points.

3 So for this purpose it has been created one new class called distance.
W% - It simply stores two values x distance and y distance.

Point is simply a class that allow us to create points in space.
E Distance DistanceTo, Point pl, Point p2) Point is simply a class that lets us save x and y coordinates.

So it was created a new method named DistanceTo. This method will return a distance - an object of class Distance.

EntryPoint.cs
Distance.cs R X

ExtensionMethods : — _ - And in this object we have
' = System: EBxdtensionMethods - ‘Q ExtensionMethodsF =~ J& ¥Distanc two properties Xdistance and
| System.Drawing; j—| ExtensionMethodsProject Ydistance
System.Lollections.Generic; i X
[ Extensions: = [ S So we created a DistanceTo
I method. It has two points as
j—| ExtensionMethodsProject ¥Distance { 2 2 arguments. Before first
{ .
i EntryPoint ¥Distance { get: sets argument we write keyword
| [ } this — to extend class Point.
E Main() h First we're going to print it
1 ; : on the console.
Point pl1 = Point({28, 28); an o, - d
Point p2 = R 59 then we compute.the
distance between point 1
and point 2 as “Xdistance =
Distance dist = pl.DistanceTo{p2); point2.x - pointl.x”; and the
. This is simply a message that [ Soindenssystem3zen same way we compute
I h . The distance between P1 and P2 is .
H you're going to get on the 3@ units in the ¥ direction Ydistance.
) Console 48 units in the ¥ direction

_— PR R — PR I 2 L
Py Rentynnowal s et ae ey aoweany-klawisz . . . o

And then we return a new distance and we give a value to the x distance and y distance.

All right. We execute the method writing a DistanceTo as a method of point class. The method is working as you can see that.



End of extension methods

And this is end of extension methods.
Sometimes it's very useful to be able to create
an extension method. And it’s all.




