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Learning VB.Net

Tutorial 17 — Classes

Hello everyone... welcome to vb.net tutorials. These are going to
be very basic tutorials about using the language to create simple
applications, hope you enjoy it. If you have any notes about it,
please send them to notes@mbka-soft.com | will be happy to

answer them. Finally if you find these tutorials are useful, it would
be nice from you to send a small donation via PayPal to
donation@mka-soft.com.

Tutorial posted on 2010-May-03.
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Classes

Previously we saw how to work with structures, and we examined how we can
combine related information into one logical unit. Classes are very similar to structures,
except that they allow you to combine the functions and subroutines that work on your
information as well. It also has many other useful features that allows you to create and
use frameworks to reuse the code.

To start understand classes we are going to develop a simple address book application.
The application will allow you to store user information (name, address and telephone
number).

Start visual studio, and create a new project.
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First thing we are going to do is to create a simple class that will describe the
information for each contact. Usually each class is placed in a separate file. The process
is similar to adding module, or adding another form to your project. Right click your
project->Add->Class
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Next you will see the following:

b 3P| % H3 |90 S5 | Debug - Any CPU
liEs=|= 2 | @ E E a0 60

~ % X |  Contactinfo.vb| Formlvb [Design]® | Start Page |

- | [# FillTe:

||| " Contactinfo v [[Z) (Declarations)
ihle controls HEFublic Class ContactInfo

rag an item L |

o add it to End Cla=s

boe l

Now you should start writing the code for your class. The contact for each person should
include person Name, Address and Telephone, therefore you define three variables as

shown below:
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B & B3 A9 -0~ 3-5| b Debug - Any CPU - | [# FillTextBoxesV

“I¢ ContactInfo + |2 (Declarations)
itrols B Public Class ContactInfo
tem
‘1o Dim Mame A= String I

Dim Address As String
Dim Tel As String
Dime Notes A3 String

“End Class

To test this go to the form and place a button
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Next try to add the following to the code of the button

3-8 -5 | b Debug ~ Any CPU - | [ FillTextBoxesWithShar
2 | TR e 8 2

i # Buttonl

B Public Claszs Forml

~ ¥ Uick

- Private Sub Buttonl Click(ByVal sender As System.0Object, ByWVal e As
‘ Dim A As ContactInfo

A.

Wi Equals

W GetHashCode
¥ GetType

¥ ReferenceEquals J

% ToString

First you define a variable of type Contactinfo in a way similar to what you used to with
structures, however, when you want to access the variables of the class you will find
that the editor does not list them. Actually even if you write them manually you won’t
be able to run the program. This is because the variables within the class are protected

from access outside the class code. This helps hiding complex code and the variables
you don’t want to be accessed by mistake.

Now to make any variable accessible just change the Dim keyword in front of the

variable to Public. This will grant this variable public access from any code within the
project.
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View Project Build Debug Data Tools Window Help

lj-"uﬁ.aﬁ%a *"-|"]""-"-v__=_',|PDEbug ~ Any CPU - | % Fill
A |EEIS 2P0 E G & LT
e F‘“’“][;;?  Contactinfo.vb| ermbiﬂam*i Start Page |
| “t ContactInfo v [[](Declarations
usable controls =] Public Class ContactInfo
3 Drag an item
at to add it to Public Wames s String
oolbo,

Dim Adhzess As S5tring
im Tel As S5tring
Dim Notes A3 String

“End Class

Now if you try to access the name property, you will see that the editor can detect that,
and the property is listed when you press the (.) after the variable name.

Edit View Project Build Debug Data  Tools Window Help

__] L}'Hﬁl&ﬁ—ﬁ =-l|-r]—:~.--v_';',|PDebug ~ Any CPU |
%M EE=S 2|60 E R E R
- s ""! “FormLvb*| Contactinfob*| ermbiﬂwrl Start Page |
neral —
o Euttu:rnl * ¥ Click
= are no usable controls £ Public Class Forml
is groug. Drag an item J]
o this text to add it to = Private Sub Buttonl Click(ByVal sender As System.
the toolbox. Dim A As ContactInfo
A, T
W Equals
= W GetHashCode
= Eng! o fictr
LEnd C13 YE=
—|
¥ ReferenceEquals
% ToString
Comman All
i )
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Make the Address and Tel variables within the class public similar to the way below:

View Project Build Debug Data Tools Window Help

EHo| %5 ® 9085 | b Debug + Any CPU - | @ Fil

plEE=2 003 a3 @0

— “ Contactinfo + [ (Dedlarations

_E| Public Eflass ContactInfo

usable controls
3 Drag an item

at to add it to Public Wame s String
oolbox. Public Address As String
Public Tel A= S5tring
Private Notes As String I

“End Class

Next add the following code to the event handler of the Button1l

it Wiew Project Build Debug Data Tools Window Help
- S @ %5 a9 F-5 b Debug  ~ AnyCPU - %

% Buttonl ~ 7 Uick

: no usable controls H Public Class Forml
roup. Drag an iterm J]
iz text to add it to = Private Sub Buttonl Click({ByVal sender As Sy=stem.0b]
he toclbox, Dim A As ContactInfo

A.HName = "smith"
A.hddress = "OE"
A.Tel = "123456"

- End Sub
“End Class
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Now your code is completely correct from syntax point of view, however it will not run
correctly. If you run the code and then hit the button, then you get the following error:

: b @ | REETE He F | (@G- W] M a2 |EEEEE B ] L3
: Process: [560] TestClass.vzhost.exo = Thread: [2252] Main Thread L. ZStack Frame: TestClass.exe
Fnrvaﬁ:CmnEu_-{h E' Fﬂrnﬂvb_[_D;EE-]-'ﬁ_;
<" Buttonl v 7 Cick

B Publiic Class Formil

J—] Private

Buttonl Click(ByVal sender As System.Ubject, ByVal e A:

Sub
Dim A 4= ContactInfo
(= L.Name = Tsmith™
A Bddressy= "UOE"™\
4.Tel = 71234587 | b NullReferencebBxception was unhandled
Object reference not set to an instance of an object.

- End Subk Troubleshooting tips:
-End Class iUse the "new” keyvword to create an object instance, |

Check to determine if the object is null before calling the method,

Get general help for this exception.

Search for more Help Onfine...

Actions:

This brings us to the second difference of class from structure. The variable A in the
example is just a pointer to where the actual data is stored in memory, and there is not
memory resources allocated to store the name, address and tel values for A. This is why
you are getting the error.

To clarify things more, Let us say we have a structure to store exactly the same
information:

Structure ContactlnfoStruct
Dim Name As String
Di m Address As String
Dim Tel As String

End Structure

When you write

DimV As ContactlnfoStruct
Then what happens in memory is the following:
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Name

Address

Tel

Memory

Name

Address

Tel

The variable V is allocated all the required memory resources. Unlike A, it only points to
where the actual data are located in memory. So if there are not memory resources
allocated, then A cannot point to them, and this is why you get the error. Now if you
write:

Dim A As Contactlnfo
This creates a variable that points to no actual object:

IL

N
)

But if you write:

Dim A As New Contactlnfo
Then an object is created, and A points to it:

\A Name

Object| Address
A Tel

Now use the New keyword, and test the code, you will see it runs without an error.
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Dim A As New Contactlnfo
Another method to do it is by using two steps:

DimA As Contactlnfo
A = New Contactlnfo

This will have exactly the same effect. It is up to you to select which way to use.
However in some cases you need to use the second format specially if you want to
create and destroy the object linked by the same variable multiple times.

Now go to the class file and write down the following:

Public Sub SetContactlnfo(ByVal NME As String, ByVal Addr As String, ByVal Tel ephone As String)
Name = NME

Address = Addr
Tel = Tel ephone
End Sub

This subroutine allows you to fill the variables in the class. It is a normal subroutine
except for the Public keyword placed before it. This means that you can call this
subroutine form any other code block. It is similar to using Publ i ¢ with variables. This is
useful if you want to hide complex functions and subroutines from outside access and
provide small number of function to use with your class. Now to test this subroutine,
Modify the Buttonl event handler to be like this:

Private Sub Buttonl_dick(ByVal sender As System Cbject, ByVal e As System Event Args) Handl es
Buttonl. Cick
Dim A As Contactlnfo
A = New Contactlnfo
A. Set Contact I nfo("Sm th", "UK", "123456")
End Sub

As you can see it is used the same way variables are accessed. You write the variable
name (in this case A), followed by dot (.), followed by the function/subroutine
(SetContactinfo). This is interpreted as call the function (SetContactinfo) and use the
fields/attributes of A. If you the subroutine code:

Name = NME
Address = Addr
Tel = Tel ephone

This is translated to:

A. Nane = NME
A. Address = Addr
A. Tel = Tel ephone

Now if you are using another object:

Dim B As Contactlnfo
B = New Contactlnfo
B. Set ContactInfo("Mchel ™, "US", "123456")

The subroutine call will be interpreted as:

B. Nanme = NMVE
B. Address = Addr
B. Tel = Tel ephone

and so on.
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Now write down the following code in the event handler and run it:

Private Sub Buttonl_Click(ByVal sender As System Object,

Buttonl. i ck
Dim A As New Contactlnfo
Dim B As New Contactlnfo

A. Set Cont act I nfo("Sm th",
B. Set Cont act I nfo("M chel ",

" UK,
"us",

"123456")
"456789")

MsgBox( A. Nane)
MsgBox( A. Addr ess)
MsgBox(A. Tel)

MsgBox( B. Nane)
MsgBox( B. Addr ess)
MsgBox( B. Tel )

End Sub

As you can see the code is easier to understand, and you don’t have to fill the
fields/attributes of the contact one by one. Now we will improve the way we enter the
data by reading the information from a dialog. Right click your project and select Add-

>Windows Form

eI RE R P AL Pl el S T

et TR (SN TR [

~ x | Solution Explorer - TestClass

_; Solution 'TestClass' (1 project)

[+ ]|

|
Val e As Sy=stem.EventArgs) Hancd)

Mew Item...
Existing Item...

Mew Folder

Win%}ms Form...

User Control,.,

Component...,

MMeodule..,

i

| Clazs...

ByVal

e As System Event Args) Handl es

&

Build

Rebuild

Clean

Publish...

Add

Add Reference..,

Add Service Reference,.,
Yiew Class Diagram

Set as StartUp Project

Debug

Select Dialog, and assign the name ReadContactinfoDialog:
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e st COM Class &) Component Class
-T:Iu:rws ST- ] Custom Control |50] DataSet
orting ;Dtalug BE Exp}lurer.FDrm
o awt Interface 5 1)5cript File
E (21 LING to 5QL Classes | J Local Database
(i Local Database Cache E—ﬂ Login Form
E MDI Parent Form ##]Module
& Report £ Report Wizard
(i Resources File L_j Service-based Database
[==|5plash Screen =] Text File
@ User Control [=]User Control (WPF)
FER e o Eluai -
r Windows Forms applications - T
ReadContactinfoDialoglvb

.

Then select Add, the dialog design appears.

m

W
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| Cancal

Add three labels, and three text boxes, and make the dialog look like this:
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If you check the code of the OK & Cancel buttons, you will find that it is already written.
This code is the default behavior for a dialog, so leave it as it is.

ReadContactInfoDialog.vh*

-;;‘? JK_Button

Imports System.Windows.Forms

EPublic Class BeadContactInfoDialog

g Brivate Sub OF Button Click(ByVal sendéE Az System.Object, ByVal e As

Me.DialogResult = Syatem.Windows.Forms.DialogBResult.CK
Me.Clo=ze ()

= End Sub:
= Frivate Sub Cancel Button Click(ByVal sender As System.Cbject, ByVal
Me.DialogBesult = System.Windows.Forms.DialogBesult.Cancel
Me.Clasel)
> End Sub

~End Class
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Next we will add a subroutine to read contact information. Go to the class file and write
the following:

Publ i ¢ Sub ReadContact| nfo()

ReadCont act | nf oDi al og. Text Box1. Text
ReadCont act | nf oDi al og. Text Box2. Text
ReadCont act | nf oDi al og. Text Box3. Text

I f ReadCont act | nf oDi al og. ShowDi al og
Exit Sub
End | f

Di al ogResul t. Cancel Then

Name = ReadCont act | nf oDi al og. Text Box1. Text
Address = ReadCont act | nfoDi al og. Text Box2. Text
Tel = ReadContact | nfoDi al og. Text Box3. Text

End Sub

The first part clears the text boxes from all previous input. The if statement part checks
if the user hit the cancel button, and exits the subroutine if so. If not, the execution
continues to the last part, there the content of the text boxes are copied into the
variables of the class. To test it modify the code of the Buttonl for the main window
(Form1) to be like this:

Private Sub Buttonl_Click(ByVal sender As System Object, ByVal e As System Event Args) Handl es
Buttonl. dick
Dim A As New Contact | nfo
Dim B As New Contact | nfo

A. ReadCont act | nf o()
B. ReadCont act | nf o()

MsgBox( A. Nane)
MsgBox( A. Addr ess)
MsgBox(A. Tel )

MsgBox( B. Nane)
MsgBox( B. Addr ess)
MsgBox( B. Tel )

End Sub
Now run the code, and hit the button, you should see something like this:
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4l

= | Heoo G [[@-Ti L B a0 |[ZEE|= 2 |[)ld blld & 5

= | Thread: | v| v Sta-:l-.'mea | -

 &! ReadContactinfoDialog.vh [Design] & Formlvb | Contactinfowb ! Forml.wvh [Design] &)

4l

4 "
- ¥ L | .

| s5 Formi == &

“ml

Buttonl g ] fem. EventhArgs)
3 Contactl P - 2
: Mew Cont Read Contact Information E

ContactIn

Mame
mtactInfdg

mtactInfd Address

Telephone

L. Hame)
1. Address)
L.Tel)

3. Hame)
i.Address)
5. Tel)

Enter the information and hit OK. Another window appears, fill the information of the
second contact and hit OK. After that you should be able to see the details of each
contacts appear in separate message boxes.

Instead of using the message box to display the contact information, we will create
another dialog to display such info. Just Add another dialog to the project as we did
before and name it DisplayContactinfo. And make it look like the following:
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w Project Build Debug Data Format Tools Window  Help

H a4 2@ 9-0-F-5| b Debug ~ Any CPU - | [ FillTed
|| 00 ek gl |2 3| fos ok [epe Mool | 5 &% 2% ai [e] | S &y = | =15

k.

~ # X | DisplayContactInfo.vb [Design]*| Start Page | ReadContactinfoDialoguh | ReadContactinfal

DisplayContactinfo ==
MName
Address gl
Telephone
oK
|bars = L
srlhialog

Make sure to only remove the cancel button, and keep the OK button there. Also make
sure that all textboxes are read only. Go next to the class file and add the following

subroutine:

Publ i c Sub Di spl ayCont act ()

Di spl ayCont act | nf 0. Text Box1. Text = Nane
Di spl ayCont act | nf 0. Text Box2. Text = Address
Di spl ayCont act | nf 0. Text Box3. Text = Tel

Di spl ayCont act | nf 0. ShowDi al og()
End Sub

This is much smaller code since it just displays the information of the object. To test
that, update the code of Buttonl in Form1

Private Sub Buttonl_Click(ByVal sender As System Object, ByVal e As System Event Args) Handl es
Buttonl. dick
Dim A As New Contact | nfo
Dim B As New Contact | nfo

A. ReadCont act I nf o()
B. ReadCont act | nf o()
A. Di spl ayCont act ()
B. Di spl ayCont act ()

End Sub
Run the code and you will see that you can display the information in the form:
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= & (ick

lick{ByVal - - g=) Handles Bul
ictInfa oz Forml

£

1

DisplayContactinfo m

Mame smith
Address 35 b
Telephone  ff

[ 0K J

As you can see the code in Button1_Click subroutine is very straightforward and easy to
understand. You don’t have to worry about the internal details of the class. All you need
is to break your problem/your program into a number of logical units/classes each has
its own data and functions, and then you combine them together to solve the main
problem. Classes makes such thing easier to do.

Now our simple class is almost ready, so we are starting to create the main user
interface now. Remove the Buttonl from the Forml window and add a menu strip
control. Create the menu entries shown below:
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RadioButton
RichTextBox : :
TextBox Contacts | TypeHere |
a ToolTip . Add '

TreeView L!Emmre
i WebEBrowser

=1 plll e

Data
Dialogs

; Pﬂiﬁi-Er

] ColorDialog

] FolderBrowserDialog
3 FontDialog |
7 OpenFileDialog I
]| SaveFileDialog

Also add a data grid view, and call it DGV, add three columns to it (one for name, one for
address, and one for tel). Disable adding, editing and deletion of rows. You should have
something similar to the following:

B Tkl Vo Vi i A
File Edit View Project Build Debug Date Format Tools Window Help

R e b a9 - - F-EL| b Debug = Any CPU ~ | [ FillTextBos
D A S| Tk S IR W B 8 et [ S BT

it = % %! Formlyb®’ Formlyb [Design]* Contactinfoub | DisplayCe

| &7 Radiebutton |
E_—ﬁ RichTextBox
TextBox
E ToolTip
= TreeView
ﬁ WebBrowser
Menus & Toolbars
[l Data
& Pointer
E ColorDialog
| 5] FolderBrowserDialog
(47 FontDialog
|#] OpenFileDialog
[%] saveFileDialog
WPF Interoperability

Double click the form and the editor opens, add the following code after Class Form1

Di m ContactList(0 To 999) As Contactlnfo
Dim C As Integer = 0
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The ContactList is an array of type contact info. Each element of this array can point to
an object of type Contactinfo, but when the array is created it is pointing to Nothing. C is
used to tell how many objects are there in the array. When the program starts the
number of elements is Zero.

Next add the following code to the Add menu item:

Private Sub AddTool StripMenultem Cick(ByVal sender As System Cbject, ByVal e As System Event Args)
Handl es AddTool Stri pMenultem Click
cC=C+1
ContactList(C - 1) = New Contactlnfo
ContactList(C - 1).ReadContact!nfo()

DGV. Rows. Add( Cont act Li st (C - 1).Nanme, ContactList(C - 1).Address, ContactList(C - 1).Tel)
End Sub

This subroutine will add new contact, read the information of that contact, and then
update the display. Try this out and you should be getting something like this:

I RN = RS |Dehug v||,a.n3,r CPU || @ FillTextBoxes\WithSharelncrea

=G -0 %

ul Address Book

Contacts

o 998) As Cnntﬁﬂ
0

|Name

cad (ByVal =sendel Handles MyB

StripMenuItem Chs Svstem.Eventh

1) = Hew ContactInfo
1) .ReadContactInfo|()

Now the remove code should be like this:

Private Sub RenpveTool StripMenultem Cdick(ByVal sender As System Object, ByVal e As
System Event Args) Handl es RenpveTool StripMenultem O i ck
I f DGV. Sel ect edRows. Count = 0 Then
Exit Sub
End If

I nt eger
String
DGV. Sel ect edRows(0) . Cel | s(0). Val ue
r I =0ToC-1
| f ContactLi st(1).Nane = N Then
DGV. Rows. Renpve( DGV. Sel ect edRows(0) )
DimJ As Integer
For J =1 + 1 To 999

iml As
i m N As

JZz00
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ContactList(J - 1) = ContactList(J)

Next
c=C-1
Exit Sub
End | f
Next
End Sub

Notice that we are removing the contact from the display and from the array itself. Try
adding and removing few contacts and see how it works. So this concludes the tutorial
for today. There will be more about classes in the next tutorial. However there is some
important things that you must keep in mind. A variable of a class is a pointer only. A
good example to understand this is if you write the following code:

Dim A As New Contactlnfo
Dim B As Contactlnfo

A. Nane = "Snith"

B=A

B. Nane = "John"
In the end of execution of such code, both A and B will have John as the name value.

Any change to A or B will affect the other one because simply they both point to the
same location in memory (point to the same object in memory). But if A & B are
structures:

As Contact ! nfoStruct
As Contact ! nfoStruct
= "Smth"

—
>
)

=}
>
Z
(on
m

independent of B and changes in A will not affect B and vice versa.

So this is all for today. If you need the source file, you can get it from the web site. If you
have notes about this tutorial, email me at: notes@mbka-soft.com.

Thanks.

mkaatr



