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Introduction

This ebook is the result of combining a number of tutorials available on the site. It
gives basic information about using the language, however it does not cover every aspect
of the language. There are lots to learn. 1tried to put screen shots in most of the tutorials
along with the source files embedded in the PDF file itself. If you still need to see how to
do some stuff, check the website, there you can watch video tutorials which cover the
same exact topics in this book.

Feedback is highly appreciated. If you have any comments, notes, or

recommendations, send them to notes@mkasoft.com. Finally if you find this book

useful, you might want to support this work and further tutorials by sending a small

donation to donation@mkasoft.com.

Thank you.

mkaatr
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Chapter 1:Installaton

Installation
Installation of VB.NET should not be hard to do. The installation might be a little
different since Microsoft updates the site from time to time. All you have to do is follow

the steps below:

/A Downloads - Microsoft Internet Explorer. @
.IJI

File Edit View Favorites Tools Help

OBack - & ﬂ g l - Search 2 Favorites &4 - &3 JA‘S

Address | €] http:/fwww.microsoft.comfexpress{download) v aGo Links

»
» Learn more A
» Download

2ss Edition All-in-One DYD

This DVD contains all the Express products a as optional components in a single image

%)
M\(!o\oh'Q“
Visual Studio
E |

Express Editions nload

ck here for instructions on burning the Visual Studio Express Editions DVD.

€] Done  Internet

w 1 1)
+4 Start /2 Downloads - Microsf... L2, 3:028M

Scrool down and select offine install. You need to burn this ISO image into a disk before

using it... or you can select web install for Visual Basic .net...
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I Visual Studio 2008 Express Editions Setup
E
S
Visual Studio

Express Editions

‘1' > . -
BJ I Express Edition
=
J - Visual C++2008
B Express Edition

Eqﬁual Web Dé\'/'a’,Qperiz
i B .. EXPress Edition -

Yiew Readme file Visit the Visual Studio Express Web site to learn more >

¢4 Start

Select Visual Basic 2008 from the list...
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Microsoft Visual Basic 2008 Express Ed

Setup is copying required resources to your temp directory.
Copying file 10 of 43.

Copying setup file: [xpvb.exe

Virosoft:
Visual C++2008
Express Edition

fisual Web Developer-

B . EXpTESS Ediition

Yiew Readme file Visit the Visual Studio Express Web site to learn more >

:4 Start B Visual Studio 2008 Ex... W Microsof . WO @ i

The installation appears after a few seconds
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Visual Studio

Express Editions

Setup is loading installation components.
This may take a minute or two.

Virosoft:
Visual C++2008
Express Edition

fisual Web Bé@;gaerz

B . EXpTESS Ediition

Yiew Readme file Visit the Visual Studio Express Web site to learn more >

¢4 Start M Visual Studio 2008 Ex... W Setup % 9@ 310N

Wait for a while
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M Visual Studio 2

Microsoft y
» ' - Visual Basic’

wicrosot: PO Express Edition

Visual Stu
Welcome to the Microsoft Visual Basic 2008 Express Edition installation wizard, Microsoft Visual

BEHIBIN  Basic 2008 Express is a fun, simple and easy-to-learn development tool For Visual Basic rnand for an

programmers interested in creating Windows Forms, Windows Presentation Foundation (WPF) as
well as class libraries and console-based applications. This wizard will guide you through the
installation process. If this product requires any prerequisites that are not currently installed on
this computer, you will be able to install those prerequisites as well,

student

Help Improve Setup
You can submit anonymous information about your setup experiences to
Microsoft, To participate, check the box below,

[[]es, send information about my setup experiences to Microsoft Corporation.

\i; For more information, click Data Collection Policy

Yiew Readme file Visit the Visual Studio Express Web site to learn more >

isual Studio 2008 Ex

Click next...

10
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M Visual Studio 2

o
Microsott: P O
Visual Stu
Express Editic k] carefully read and understand all the rights and restrictions described in the license
terms. You must accept the license terms before you can install the software.

Express Edition

s ANYEAINg FEIated Lo thie SOrtware, Services, CONtent NCiuaing code on tnirg parcy |
Internet sites, or third party programs; and =

claims for breach of contract, breach of warranty, guarantee or condition, strict
liability, negligence, or other tort to the extent permitted by applicable law.
It also applies even if Microsoft knew or should have known about the possibility of the
damages. The above limitation or exclusion may not apply to you because your country may —i
v

nat allow the exclusion or limitation of incidental, consequential or other damages.

Press the Page Down key to see more text.

(® 1 have read and accept the license terms

(1 do not accept the license terms

Ai[uw Yisual Studio to receive and display online RSS content.

[ < Previous ]I Next [ Cancel

press Edition

Yiew Readme file Visit the Visual Studio Express Web site to learn more >

/4 start W visual Studo 2008 Ex... WG

Read the agreement and agree about it... then click next...

11
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Microson?. .
~ Visual Basic:
wicrosort: W Express Edition
Visual Stu
3 2z Select the optional product(s) you would like to install:
xpress Editi
[“V]MSDN Express Library for Yisual Studio 2008
The MSDN Express Library contains a subset of all Visual Studio product documentation, If
you do not install the MSDM Express Library, you can still access the product documentation
on MSDN Online.,
[_IMicrosoft SQL Server 2005 Express Edition (x86)

SQL Server Express integrates with Visual Studio to provide basic client-d%ase and
server-database capabilities.

[“]Microsoft Silverlight Runtime

Microsoft Silverlight is a small browser plug-in that enables rich Web experiences. By
installing Silverlight you accept the Silverlight license agreement. Silverlight updates
automatically, learn more.,

Y For more information, see the Readme file.

[ < Previous ][ Next > H Cancel

xpress Edition

Yiew Readme file Visit the Visual Studio Express Web site to learn more >

¢4 Start M visual Studio 2008 Ex... | < G 9@ 3H0AM

Select the MSDN (the help library) and Silver Light then click next...

12
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M Visual Studio 2

- Micrgsoft 4
~ B ~ Visual Basic
icrosore: B W Express Edition
Visual Stu
Express Editi

Installin folder:

| C:\Program Files\Microsoft Visual Studio 9.0

The following products will be installed:
Microsoft Windows Installer 3.1
Microsoft .NET Framework 3.5
Microsoft Windows SDK for Visual Studio 2008 Express Tools for NET
Framework {x86)
Microsoft Windows SDK for Visual Studio 2008 Express Tools for Win32
(x86)
Microsoft Visual Basic 2008 Express Edition

Disk space requirements: C: 1.5 GB

Yiew Readme file Visit the Visual Studio Express Web site to learn more >

¢4 Start M visual Studio 2008 Ex... | f ¥ G 9@ 31 AM

Click next...

13
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isual Studio 2 B8 Microsoft Visual Basic 2008 Express Edition Setup

Microsoft 4
~ Visual Basic'
~ Express Edition ot

mand for any

Microsoft Windows Installer 3.1

Microsoft .NET Framework 3.5

Microsoft Windows SDK for Yisual Studio 2008 Express Tools for
.NET Framework (x86) e

Microsoft Windows SDK for Yisual Studio 2008 Express Tools for
Win32 (x86)

Microsoft ¥isual Basic 2008 Express Edition

press Edition

Yiew Readme file Visit the Visual Studio Express Web site to learn more >

:’.’ start M visual Studio 2008 Ex... B v Ft v G 9@ 31 aM

The installation starts. ..

14
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¥, Microsoft Visual Basic 2008 Express Edition Setup

~ Visual Basi
Express Edition

The following item{s) are being installed on this computer:

' Microsoft Visual Basic 2008 Express Edition Setup

‘You must restart your computer to complete the installation. |f
you choose Restart Later, you must manually start setup after
your computer has restarted.

Currently

I'llll'llllllllllIIIlI...'lIlIlIlllllllll.llll'..'..lllll'd

Cancel

‘7/,’ start M visual Studio 2! B v

After a while a restart will be required... click restart now...

15
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Setup is loading installation components.
This may take a minute or two.

(Wunnn

X

i) Take a tour of Windows XP
To learn about the exciting new features in XP now, click here.
To take the tour later, click All Programs on the Start menu,
and then click Accessories.

Do not press or do anything... the installation continues automatically...

16
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-

¥ Microsoft Visual Basic 2008 Express Edition Setup

~ Visual Basic2008
- Express Edition

Microsoft Yisual Basic 2008 Express Edition has been installed
successfully.

4 visit Microsoft Update to download the latest service packs and security updates.

After the installation finishes, press exit... now let us test the VB.Net and write a simple

application.

17



P Internet

Internet Explorer

+] E-mail

Outlook Express
v MSh
@ Windows Media Play
JB ‘Windows Messenger
l@ Tour Windows XP

v Files and Settings Tr.
9 Wizard

74 start
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) My Documents

AllPrograms B S windows Movie Maker

@ Set Program Access and Defaults
W0 windows Catalog
% windows Update

) Accessories

I Games
@ Startup
a Internet Explorer

@ Outlook Express
¢~ Remate Assistance

® windows Media Player
ﬂ Windows Messenger

@ o g| Turn O

Go to All Programs->Microsoft Visual Basic 2008...

18



VB will start...

This product is licensed. (3 Microsoft Visual Basic

This program is protected by U.S.

and Intemational copyright laws

as described in Help/About.

© 2007 Microsoft Corporation.
rights reserved,

19
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K3 Start Page - Microsoft Visual Basic 2008 Express Edition

File Edit Yiew Tools ‘Window Help

e =R I - AR EENE-YHE V)= RN R = RN Y T |

y '§tart Pagéi

v X | Solution Explorer ~ 1 X

1xoq|oo fit .x'

Visual B
xpress Ed

Recent Prdiects

Yisual Basic Developer News

The current news channel might not be a valid RSS feed, or your internet
connection might be unavailable. To change the news channel, on the Tools
menu, click Options, then expand Environment and click Startup.

Open: Project...
Create: Project...

Getting Started

Create Your First Application

Video Feature Tour

Learn VB

What's New?

Beainner Developer Learning Center
Download Additional Content

MSDN Forums

Visual Basic Developer Center

Yisual Basic Express Headlines

10-4 Episode 2: Welcome to l
Yisual Studio 2010 = |
10-4 Episode 1: Working with the

Yisual Studio 2010 CTP ¥PC

P S -

This is only a quick test... the next lessons explains what happens in detail... so for now

this is the IDE (Integrated Development Environment) that you build your applications
with. ..

20
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K2 Start Page - Microsoft Visual Basic 2008 Express Editi
File | Edit View Tools Window Help

|G\ Mew Project... ke || B =
1 @1 OpenProject... CtrH+O N v X | Solution Explorer ~ 1 x
5 OpenfFile... ~

Close I asicC
| CloseF Edition-
™

@ saveal Ctrl+Shift+5 The current news channel might not be a valid RSS feed, or your internet

connection might be unavailable. To change the news channel, on the Tools
g menu, click Options, then expand Environment and click Startup.
£
3

Exit

Open: Project...
Create: Project..

Getting Started

Create Your First Application

Video Feature Tour

Learn VB

What's New?

Beginner Developer Learning Center
Download Additional Content

MSDN Forums

Visual Basic Developer Center

Yisual Basic Express Headlines

10-4 Episode 2: Welcome to
Visual Studio 2010

10-4 Episode 1: Working with the
Yisual Studio 2010 CTP ¥PC

P T S S S -

Ready

Select File->New Project

21
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File Edit Yiew Tools ‘Window Help

el I - AR NN

y '§tart Pagéi

v 2 x

1xoq|oo fit .x'

New Project

Templates:

Yisual Studio installed 1

A E s = W

‘Windows Class Library WPF

Recent Prdiects

WPF Browser  Console
Forms A... Application Application Application
My Templates
Open: Pri
Create: Pri
Search Online
i Templates. ..
Getting Started
Create Your First Appli
Video Feature Tour A project for creating an application with a Windows user interface {.NET Framework 3.5)
Learn VB
What's New? Name: | testooi|

Beginner Developer Le.

Download Additional C

MSDN Forums
Visual Basic Developer

Yisual Basic Express Headlines

10-4 Episode 2: Welcome to l
Visual Studio 2010 =
10-4 Episode 1: Working with the
Yisual Studio 2010 CTP ¥PC

Select Windows Forms, and give a name to your first application, then press OK.

22
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D test001 - Microsoft Visual Basic 2008 Express Edition

File Edit ‘iew Project Buld Debug Data Tools

GHEE-d@ % 5B

Window  Help

¥
l

IR R e e R ST T e
> ‘Form1.vb [Design]|

(It

s e fr oM |

1xoq|oo fit .’3{'

FYGE
(2] testoo1
(=d| My Project

g Solution Explorer [FI0ata Sources |
Form1.vb File Properties
]

Build Action Compile

Copy to Output Do not copy
Custom Tool

M Custom Tool Nar

File Name Form1.vb

B X

Build Action

How the file relates to the build and
deployment processes.
Creating project 'test001'... project creation successful,

Your application contains one window... you can modify it visually without doing any
programming. ..

23
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B2 test001 - Microsoft Visual Basic 2008 Express Edition

File Edit ‘View Project Buld Debug Data Format Tools ‘Window Help

Gl E- | a5 S JR R e U ST I B e R s e By M 8
Toolbox ~ & X Forml.vb[Design]| start Page ~ x| Solution Explorer >3 Xx
# all Windows Forms ‘ ) . & FLEE
'+ Common Controls i T i | ¢
Lfl Containers (1 &8 Form1 E]@@ - ;slt‘llt:io;ruject
¥ Menus & Toolbars ‘ (5] Form1.vb
'* Data ‘
[+ Components [
'+ Printing
'+ Dialogs

[+ WPF Interoperability
'+ Visual Basic PowerPacks
[= General ]

There are no usable controls in this
group. Drag an item onto this kext ta
add it to the toolbox.

‘:—_’)‘]Solution Explorer @'D;-.}_a Sources ;’

| Properties >3 Xx

‘ Form1 System.Windows.Forms.Form +

a 0,0,0,0 -~
RightToLeft No
RightToLeftLayo False

Showlcon True
ShowInTaskbar True
B Size 300, 300

SizeGripStyle  Auto
StartPosition  WindowsDefaultLs

Tag
Text Form1
| TopMost False ]
Text

The text associated with the control.

Ready

Put the mouse pointer over the small square on the corner, and drag the window’s corner

and see what happens ... you are resizing the window very easily...

24



] ieslom (Running)l Microsoft Visual Basic 2008 Express Edition
Form1.vb [Design]& |

File Edit ‘View Project Buld Debug Data Format Tools
=R N AR N

=R T

Chapter 1:Installaton
Window  Hel
et gl |
\_/

L=

SERRBE, 2088,

v X

Solution Explorer
£8 Form1

+ 3 x
&=
(2] testoo1

(=d| My Project
[=] Form1.vb

Window

@Solution Explorer I@Data Sources ‘
Properties

v 3 X
Form1 System.Windows.Forms.Form +

HelpButton
Icon

Ready

False
V) start

ImeMode

{Icon)
IsMdiContainer

[£3

NoControl
False
KeyPreview
1 x
01 {Running) -

Language

False

Localizable
[ Form1

{Default)

False

Location 0,0

Locked False
MainMenuStrip

{none)

_MaximizeBox _ True
Text

)
T

435 x 409

The text associated with the control.
To test this window, you hit the play button... the play button runs your application, to
stop the application hit the stop button or close the application window...

25
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<] test001 (Running) - Microsoft Visual Basic 2008 Express Edition
File Edit Yiew Project Buld Debug Data Format Tools ‘Window Help

=S R ™ W AR AN N WS L JEO e = G S | QE P EF A
Form1.vb [Desi 18 | i v X Solution Explorer v 3 X
................ B
M i=1F 2] testoo1
(=d| My Project

[=] Form1.vb

Restore

Move
Size
= Minimize

O Maximize

Close Alt+F4

g Solution Explorer [FI0ata Sources |

Properties R GRS
Form1 System.Windows,Forms.Form +
FA=|
HelpButton False ol
Icon (Icon)
ImeMode NoControl
IsMdiContainer False
KeyPreview False
— Language Default
fiate Window 1 x - ! ) =
Localizable False =
Location 0,0
Locked False
MainMenuStrip  {none)
v

_ MaximizeBox __ True

Text
The text associated with the control.

Ready 15, 15 35 x 409

You can test the window and see it behaves like many XP forms or Vista forms...

26
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3 test001 - Microsoft Visual Basic 2008 Express Edition

File Edit ‘Yiew Project Buld Debug Data Tools Window Help
Gl E-He $@BR =Y. oS5

Toolbox ~ 1 Xx -~ Start Page " Form1.vb [Design] v X | Solution Explorer > 1 X

+ all Windows Forms @ E =2
g mr:x rtslmtrols |2 testoo1
=4 My Project
¥ Menus & Toolbars (=] Form1.vb
i+ Data
[+ Components
'+ Printing
Dialogs

+ WPF Interoperability
'+ Visual Basic PowerPacks
[= General ]

There are no usable controls in this
group. Drag an item onto this kext ta ]
add it to the toolbox.

@Solution Explorer l@Date Sources |

Propt + I X

Form1 System.Windows.Forms.Form +

AutoScrollMargir 0, 0

AutoScrolMinSizi 0, 0
AutoSize False

O AutoSizeMode  GrowOnly

Autovalidate  EnablePreventFor

[ control | 3[}

|

Backgroundlmag[l {none)
BackgroundImac Tile
CancelButton  {none)
CausesYalidatior True

Iz

The background color of the
component,

Now stop the application and search for Back color property from the list on the right...

27
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File Edit ‘View Project Buld Debug Data Tools

G- g s an B

=R N R

Window  Help

2L . @ 5= (3>

Toolbox

~ 1 Xx /

* all Windows Forms

¥ Common Controls

'+ Containers

i+l Menus & Toolbars

i+l Data

[+ Components

[*/ Printing

1+ Dialogs

[*| WPF Interoperability

# Visual Basic ks

Page Form1.vb [Design]|

Solution Explorer

=l General

There are no usable controls in this
group. Drag an item onto this text to
add it to the toolbox.

v 2 x

(2] testoo1
(=d| My Project
[=] Form1.vb

e

[

[T Sl ] Control v
Backgroundlmaglzl {none)
BackgroundImac Tile
CancelButton  {none)
CausesYalidatior True

__ ContextMenuStr (none)

e ri®

v

BackColor

The background color of the
component,

Ready

Press the small arrow that appears, and select General as shown In the image above...
then select a color that you like.

28
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File Edit ‘Yiew Project Buld Debug Data Tools Window Help

S E- @ %Rl B =29 o

Toolbox v 2 X

i all Windows Forms

'+ Common Controls

'+ Containers

i+ Menus & Toolbars

i+ Data

[+ Components

[+ Printing

Dialogs

+ WPF Interoperability

'+ Visual Basic PowerPacks

[= General

There are no usable controls in this
group. Drag an item onto this kext ta
add it to the toolbox.

Start Page ' Form1.vb [Design]*

is is my first application

Solution Explorer > 1 X
HEEE
(2] testoo1

=4 My Project

=] Form1.vb

@Solution Explorer l@Date Sources |

Propt + I X

Form1 System.Windows.Forms.Form +

=
ShowInTaskbar True -~
Size 435,409

SizeGripStyle  Auto
StartPosition  WindowsDefaultLo
Tag
_ irst application
TopMost False
TransparencyKe I:I
UseWaitCursor  False
WindowState  Normal =
v
Text
The text associated with the control.

Ready

Now search for the Text property and replace its value with anything you like ...

29
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(Running) - Micro

Project Build Debug Data Format Tools ‘Window Help

=i This is my first application

g Solution Explorer ata Sources |

Form1 System.Windows.Forms.Forr +

RightToleft  No
RightToLeftLayo False

ShowlIcon True
ShowInTaskbar True
Size 435, 409

SizeGripStyle  Auto
StartPosition  WindowsDefaultLt

Tag
Text Thisis my first
False v
Text ‘ ‘
The text associated with the control.

Run the application...

30
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D 1651001 - Microsoft Visual Basic 2008 Express Edition

File Edit View Project Buld Debug Data Format Tools Window Help
5 E-df s on 68 R = RN
Toolbox " v B X Satpage Formlvb [Design] ~ x_|Solution Explorer > x
[# All Windows Forms D FE
g m’"‘"‘ Controls (] testoo1
S =4 My Project
i+ Menus & Toolbars =] Form1.vh
i+ Data
[+ Components
[+ Printing
'+ Dialogs
[*| WPF Interoperability
'+ Visual Basic PowerPacks
=l General

(™ This is my first application

Save Project

There are no usable controls in i
group. Drag an item onto this tex

add it to the toolbox. flame: [
Location: | :\Documents and SettingsimkaiMy Documentsivisual Studio 20081Projects v ; [ Browse... ]
Solution Name: | test001 | Create directory For solution ution Explorer l@ Data Sources 1

) o J[® R

1 System.Windows.Forms.Forr

l FA=|

Padding 0,0,0,0 ~
RightTolLeft No
RightToLeftLayo False

- ShowlIcon True
ShowInTaskbar True
Size 435, 409

SizeGripStyle  Auto
StartPosition  WindowsDefaultL:

Tag =

Text Thisis my first
_ TopMost: False ¥
Text

The text associated with the control.

Very easy... still one last thing... you should save the application. Just Hit the Save all

icon from the tool bar...and select save...

31
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Chapter 2: Understanding the IDE

32



Chapter 2:Understanding the IDE

Understanding the IDE
In this chapter, we will understand a little bit about the IDE, and what does it

provide, so later on it will be easier for us to work on applications,

— = x

This product is licensed. (3 Microsoft Visual Basic

This program is protected by U.S.
and Intemational copyright laws
as described in Help/about,

@ 2007 Microsoft Corporation.
All rights reserved,

Open VB.NET

33
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K3 Start Page - Microsoft Visual Basic 2008 Express Edition

File Edit View Tools Window Help

GLES il @ L% GBS S e DB b E S
Toolbox > 1 X

= General |

Start Page |

+ X | Solution Explorer v 1 X

There are no usable controls in this
group. Drag an item onto this text to
add it to the toolbox.

ic Developer News

There is no content available yet. Content will be downloa
once a connection to the internet is established.

Open: Project...
Create: Project...

Create Your First Application

Video Feature Tour

Learn VB

What's New?

Beginner Developer Learning Center
Download Additional Content

MSDN Forums

Visual Basic Developer Center

Yisual Basic Express Headlines

10-4 Episode 2: Welcome to A =
Visual Studio 2010 =

10-4 Episode 1: Working with the
Visual Studio 2010 CTP VP s

|~
|

Ready

,' start K3 start Page -

Now this is the IDE, in order to work with it, there should be an application, so we will

create a new application in order to discover the IDE, and see what does it provide and
how does it help us.

34
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Edit View Tools Window Help
New Project... CrtN

Open Project... Ctrl+0O

@ 8.

Open File...

Close

i f,

Recent Projects Yisual Basic Developer News

w

Save Al Ctrl+Shift+5

There is no content available yet. Content will be downloa:|
once a connection to the internet is established.

v B

Recent Projects »

Exit Open: Project...
Create: Project...

Getting Started

Create Your First Application

Video Feature Tour

Learn VB

What's New?

Beginner Developer Learning Center
Download Additional Content

MSDN Forums

Visual Basic Developer Center

Yisual Basic Express Headlines

10-4 Episode 2: Welcome to A 5|
Yisual Studio 2010 =

10-4 Episode 1: Working with the
Visual Studio 2010 CTP VP

2] i >

|<

Ready

Open a new project

35
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o] Start Page - Microsoft Visual Basic 2008 Express Edition

File Edit View Tools Window Help

BB o | % a3 B PR N T
Jpobo > # X startPage| - ~ x_|Solution Explorer <R x
[= General | =)

There are no usable controls in SR ETAMETTE

group. Drag an item onto this te
add it to the toolbox. }{

Templates:

Yisual Studio i t

WPF WPF Browser Console
Application Application Application

My Templates

Search Online
Templates...

A project for creating an application with a Windows user interface (.NET Framework 3.5)

MName: ‘Windowsapplication1 ‘

Yisual Basic E);press Headlines

10-4 Episode 2: Welcome to A

Visual Studio 2010 =

10-4 Episode 1: Working with the

Visual Studio 2010 CTP VP &
>

The new project dialog box appears, select windows forms application, and supply a

name for your project

36
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o] Start Page - Microsoft Visual Basic 2008 Express Editi

File Edit View Tools Window Help

=MEE R - AR NN

o7 JR TR [ O I 0 -

SEBRE DO

Todon ~ 3 X Start Page | + X | Solution Explorer v 1 X
= General Il > 2[‘ =
There are no usable controls in EEATAMES T
group. Drag an item onto this t —
add it to the toolbox. Terphtes: } ]
Yisual Studio i lled t 1

o -

Windows Class Library WPF WPF Browser Console
Forms A... Application Application Application
My Templates

Search Online
Templates...

A project for creating an application with a Windows user interface (.NET Framework 3.5)

Name: I test02] ‘

ey (o
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Press OK
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Now you see the IDE. The central part is your working area, there you write code, design

the user interface, and do many other things. What you are seeing now is the how the user

interface looks like.
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Next part is the solution explorer. This part you can see the main files that your

application is consisting of. You use it to quickly move from one part of the application
to the other.
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Next is the properties Window. This window changes according to what you are doing
right now. For example, whenever you select a file from the Solution Explorer window, it
changes itself to show you only the properties related to that specific file. It works the

same way with the graphical user interface in the central area (the GUI).
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How the file relates to the build and deployment processes.

Ready
‘4 start

Select Form1.vb from within the solution explorer window by clicking it once and see
how the properties change to view the relevant information. Try to select My project

again by clicking it one and see how the properties changes again.
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Now as | said before, the Solution explorer helps you navigate your application quickly.
So now try double clicking My Project to see something similar to the above. Now you

can modify your application. This is just an example, so don’t worry about the details of

all these options we will come to this later.
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Now double click on Form1.vhfyou see the GUI again. Now let us work a little with these

toys. Right now, our applicatfon has one window. We want to say, change its size. To do
so, you drag one of the white boxes.
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Notice also how does the properties window change to help you work on what you have

just selected (here the window is selected so the properties window is showing its
properties).
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Now let us work with the properties window. Each object (window, or file or control)
within the IDE has a number of properties that affects its behavior, and/or appearance.

For example, if you search for a property called Text and change it, you can modify the
title that appears on the window.
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Try entering this is the second test and then press enter. You can see how does that

affects the window you are designing.
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Now let us work with another property, which is BackColor, try to choose a color and see

how does that affects the window’s color.
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And so on, there are many other properties, we will learn just some of these that are
commonly needed.
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Now we come to theMeft side which we forget to tell you about. This one helps you
adding controls to your window. For now click on the command button , and then draw it

on the window (the command button is used to trigger some kind of actions or
processing, more details on that later).
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120 x 32

By pressing the mouse button continuously, you can specify the dimensions of that
control. After that release the mouse button.
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You can see how does your window look like. You can move the button by dragging it,

or you can resize it using the white boxes. Also check out the properties window that
shows you the properties of this button.

51



Chapter 2:Understanding the IDE

B2 test02 - Microsoft Visual Basic 2008 Express Edition @@@

File Edit View Project Buld Debug Data Format Tools ‘Window Help

el R = - NI WEEWE NE Y SR RO TR = U N ST . oo e e B o 38 =
Toolbox % X ctartpage | testoz Formil.vb [Design]* ~ X |Solution Explorer -1 X‘}
i all Windows Forms il e N — ‘
EL.E Controls i
T | T S T -~
Button (2] Form1.vb
[87 CheckedListBox
=% ComboBox
T DateTimePicker
A Label

A LinkLabel
% ListBox

* List¥iew
| MaskedTextBox =
|5 MonthCalendar

o) MotifyIcon

‘Lsz]Solution Explorer Data Sources ‘
g NumericUpDown Froae A%
& PictureBox

1 System.Windows.Forms.Form -]
() ProgressBar
(®) RadioButton 5 rid ' el =
25 RichTextBox Padding 0,0,0,0 ~
[abl] TextBox RightToLeft No
% ToolTy RightToLeftLayout False
.‘T:’ Z VP Showlcon True
Gz res i ShowInTaskbar True
3 WebBrowser Size: 398, 351
=/ Containers SizeGripStyle Auto
R Pointer StartPosition ‘WindowsDefaultLocation
== FlowLayoutPanel Tag
™| GroupBox Text this is the second test
= v
[] Panel = JipMost False ]

exl

[ splitcontainer

The text associated with the control.

398 x 351

Now click on any empty space on your form to select it, and see how the properties
window shows details about the selected object.
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Now select the button again. You remember that when we wanted to change window title
we modified the Text value for our window. The same is true for the button, and many

other controls, so change the button’s Text property to hello and see how does the GUI
changes as well.
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Next place a LABEL on the form. The Labels are used to display text information
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Now change the label to view the message: press the button
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133, 102

Now try to move the control and see how the IDE will help you place it relative to the

label by showing you imaginary lines for placing the control on the form
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@Solution Explorer l@Data Sources |

Properties
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ZJE
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@ Margin
|E MaximumSize 0,0
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| | Modifiers Friend
Padding 0,0,0,
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= Y ]

Now run the application by pressing the Play button. Now pressing the button does not do

anything at all. That is because you haven’t tell the computer what to do when you press
the button.
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e ek naR =29~

0 RS ST W R B e o Y =
| Toolbox > 8 X Formlvb* startPage | test02 | Formi.vb [Design] | ~ X | Solution Explorer SR
= General EENEE E
: | - v oty DR
= 2&l test02
There are no usable controls in this CPublic Class Forwml -:' h (=] My Project
group, Drag an item onto this text to 3 3 Formi.vb
add it to the toolbox. Private Sub Labell Click(ByVal sender As System.O - '
End Sub
Private Sub Buttonl Click{ByVal sender As System.
End Sub
End Class
@Solution Explorer [@Data Sources \
Properties « I x
=
b4
3] M >
Ready Ln7 Col 9 ch9 INS

Now stop the running application by closing the window, then double click on the button,
you should see something like this.
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Drag an item
onta this End Sub -
texit‘::dd't Private Sub Bittonl Click(ByVal sender As System.Object, ByVal e As System.Eventirgs) Handles B
o the =
toolbox.
End Sub
End Class
|
< | >
Ready Ln7 Col 9 ch9 INS

74 start

This is the code editor which helps you telling application what should it does in a

specific event. For our example telling it what should it does when you press the button.
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3 test02 - Microsoft Visual Basic 2008 Express Edition @@
File Edit View Project Buld Debug Data Tools ‘Window Help
; > R = e = 1 = (= = o ap, (3
GAEE- e $RB RS Y-85 b i aSE(Ees OSSR @
Tool.. » & X Start Page ~ Form1.vb* testo2 | Form1.vb [Design]* v X S.w R X
[ ¥ Button1 v || ¥ dlick v =L ey 3
There are no E Public Class Forml 7‘ —Q t;j:)zp‘
usable ‘ = = Foym
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:;22?5:‘: = Private Sub Labell Click(ByVal sender As System.Object, ByVal e As System.Eventirgs) Handles La
Drag an item
onta this End Sub
textttot:ddlt = Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As System.Eventirgs) Handles B
to‘;lbuex. Buttonl.Text = "hello my friend"”
Me.Text = "change form title”
Labell.Text="change label text"
- End Sub
End Class
I QEm
&5 510 ]
P..w B X
Buttonl_I ~ |
22|21
v
< | 2]
Ready Ln9 Col 40 Ch 40 INS

I 7
B3 test0Z - Microsoft Vis... | B2 QL v, 328aM
|

Write the lines above exactly as you see, the code means the following:

Buttonl.Text = "hello my friend" means that go to the button on the form
those name is Buttonl, and modify its Text property to hello my friend. (more on that in
the next tutorial).

Me.Text ="change form title" changes the title of the form by changing its

Text property, and the same for the last line which changes it for the label.

It is important to understand that the Text property here is the same one that you changed
in the properties window. The properties window changes the properties while you are
designing the window, hence the first change you did is a design time change. However
the code you just added will not be executed until you press the button while the
application is running (i.e. run time), so such changes are not visible (yet).

Now press F5 to see the application running

64



Chapter 2:Understanding the IDE

3 test02 (Running) - Microsoft Visual Basic 2008 Express Edition

File Edit View Project Build Debug Tools Window Help

i7(General)
E Public Class Forml

- [=d My Project
- [Z] Forml.vb

ByVal e As System.Eventirgs) Hand];

aSolutinn Explorer I@ﬁa{a Sources

<l >|

e _ tn 13 Colt  chi NS

Running) - Mi

Now press the button and see what happens
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m test02 (Running) - Microsoft Visual Basic 2008 Express Edition
File Edit View Project Buld Debug Tools Window Help

x-SR - MW WHE SRS S RO co 0 N I

Il
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Forml.vb&  testoz | Formi.vb [Design] & ~ X | Solution Explorer 0 x
lﬂ;(ﬁeneral) v”@(Declarations) v =& FE
D Public Class Forml || (e testoz

o] |=d] My Project
(=] Form1.vb

£® change form title B@]@

ByVal e As System.Eventirgs) Handle

, ByVal e As System.EventiArgs) Handl

End &
End Class change label text Teello yuy friend

cyolution Explorer [F0ats Sources |

Properties ~ I X

~l
I3 >
diate Window > 1 X
Ready Ln13 Col 1 chi INS

‘4 start K3 test02 (Running) - Mi... [ change form title

Don’t worry too much about the code. The idea here is to know that there are some
properties that can be modified later on, and make you familiar with the GUI.

The next tutorial will explain about controls, their names, and their events. So for now
you may save your project by pressing save all
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Drag an item
onta this End Sub
textttc;::ddlt Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As System.Eventlrgs) Handles B

to?)lbo?:. Buttonl.Text = "hello ny friend"
Me.Text = "change form title"”
abe L] e _labe
I2 Save Project
End C
MName: ‘
Location: ‘C:\Documents and Settings\mkaiMy DocumentsiVisual Studio 2008{Projects v‘ [ Browse... ] 3
Solution Name: [testDZ | [¥] Create directory for solution
Pov & X
-
Button1_! ~
b
< i | >
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This concludes this chapter.
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Chapter 3: Understanging Buttons, and Textboxes

This chapter deals with buttons and textboxes. We are going to see how to

develop a simple calculator application using VB.NET, and examine the controls and

their properties.
First open VB.NET

2 Start Page - Microsoft Visual Basic 2008 Express Edition

Edit View Tools Window Help

2] MewProject...
=

en Project... Ctrl+0O
Open File...

Close

i,

Save Al Ctrl+Shift+5

Recent Files

Recent Projects

Exit

Chrl+n

test04

test003
test002
test001

Project...
Project...

Updating the news c

Create Your First Application

Video Feature Tour

Learn YB

What's New?

Beqinner Developer Learning Center

BLE 200 B m | bou a5 [zes |5 3o
;géi v X Solution Explorer ~+ X

Download Additional Content
MSDM Forums

Ready
‘4 start

Create a new project

B3 start Page - Microsof...

P
@ Keep your computer up to date

Click here to have Windows automatically keep your computer
current with important updates.
L

X
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D Start Page - Microsoft Visual Basic 2008 Express Edition

N New Project
@3 J

Toobox Templates: l' S

= Gener
I— Yisual Studio installed templates

aof| @) )

Drag a
text tg Windows Class Library WPF ‘WPF Browser Console
Forms A... Application Application Application
My Templatej

Search Online
Templates...

A project for creating an application with a Windows user interface {.NET Framework 3.5) I

Name: calculator |

l OK ][ Cancel ]

Learn VB

What's New?

Beginner Developer Learning Center
Download Additional Content A ——

MSDN Forums h]|

2% 0L U 304AM

Set its type to windows forms application and set its name to calculator. Press OK
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B calculator - Microsoft Visual Basic 2008 Express Edition

File Edit ‘iew Project Build Debug Data Format Tools Window Help

E=AE R - N AN AN VRN R SR = R ST PN S K B W=
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#_| MaskedTextBox :
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&
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1w
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| PictureBox o =
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s
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Creating project 'calculator',.. project creation successful.

‘4 Start 3 calculator - Mi 2~ 00 2 E 304am

You should see the main form on the workspace
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7] start

B2 calculator - Micro

2% 0L 2 3i05aM

Change the form text property to My Calculator, you don’t want your application to

have the title Form1 when it starts.
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File Edit ‘iew Project Build Debug Data Format Tools
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TabIndex 0

TabStop True

Tag
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i- TreeView The text associated with the control.
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B3 calculator - Micro soft ...

2 O L U E 305

From the ToolBox, drop a TextBox control onto the form, and resize it.
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B2 calculator - Microsoft Visual Basic 2008 Express Edition

File Edit Yiew Project Build Debug Data Tools ‘Window Help

=R - N - AN N YRR RN (R RN G ST N ALK X B - W= P8
Toolbox v ‘1¥x‘ Form1.vb [Design]* start Page | v X | DataSources v 1 x
m—— —
(0] PrintPreviewDialog | ) (€ W) (£
L& Process £ My Calculator =3
0 ProgressBar ‘ ...
5 PropertyGrid d :Lb

() RadioButton
&5 RichTextBox
[#] saveFileDialog
4 SerialPort
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"= TabControl | TextBox1 System.‘Windows.Form: v
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[sbl] TextBox 3 |E (applicationSet A
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71 ToolstripContainer zc‘epts?gum ;a:se
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O~ TrackBar [ (Namé)
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= bt |
Ready

B3 calculator - Microsoft ... 200 'S, 3:06 AM

After setting the text box location, we will change its Name property. This property
allows us to modify and access this control at runtime and change its behavior, or
perform something for us. So, set it to LCD since it will be used to display the numbers.
You can leave the name TextBox1 without change, or select any other name. Keep in
mind that the name you choose will be used instead of LCD in the code. Note that the
Name property does not have any visible effect, you can’t see the result of its change,

because it will be used internally only to reference this control.
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& calculator - Microsoft Visual Basic 2008 Express Edition

File  Edit

Yiew  Project

BAEiE-de Xan B =S
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G- )

M
Yl

A B e B R = P

0 ProgressBar
5 PropertyGrid
(%) RadioButton
235 RichTextBox

(7] SaveFileDialog
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Timer Tag
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% ToolTi k UseSystemPas: False —
3 P ~ UsewaitCursor False Bt

O TrackBar

5E i Text

i- TreeView The text associated with the control.
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& ||

Ready

7] start

B3 calculator - Microsoft ...

2 O 2@ 306 aM

Now, we start working with the display, usually when the calculator starts it should

display the number 0. In out case it does not. So we modify the Text Property and write O

in that. Make sure you don’t add any spaces before or after the 0.
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5| calculator - Microsoft Visual Basic 2008 Express Edition
File Edit Yiew Project Build Debug Data Tools ‘Window Help
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Toolbox > 3 X Forml.vb [Design]* ' start Page | v X | DataSources + 1 X
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(0] PrintPreviewDialog @il S B

@ Process £ My Calculator
0 ProgressBar
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Add New Data Source. ..
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# SerialPort
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59 ToolStrip Text 0
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Ready

‘4 Start B3 calculator - Microsoft ... 2 O 2@ 306 aM

The second thing to note is that the number is aligned to the left, while calculators align

the number to the right. Search for the TextAlign property and change it to Right.

£% My Calculator E|@|[Z|

This what the window will look like.
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Save Project V

MName: ]
Location: | C:\Documents and SettingsimkalMy Documentsvisual Studio 2008\Projects v ‘ [ Browse... ]
Solution Name: I calculator I Create directory for solution

[ Savqk'_J[ Cancel J

By the way, we forgot to save the project, so, press save all. It is good practice to save

your work every few minutes.

3 calculator - Microsoft Visual Basic 2008 Express Edition
File Edit Yiew Project Build Debug Data Tools ‘Window Help
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Ready
‘4 Start B calculator - Microsoft ... 0L 2@ 307 AM

Now if you run the application, you will notice that you can access the text box via the
cursor, and write some text, or remove the text. You don’t want that to happen. Simply
change the ReadOnly property to True. Notice that once the ReadOnly property is ture,
the text box will look like this:
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The solution to this problem is simple. Go to the BackColor property of the text box and

select the white color for it.

§LCD System. Windows.Forms, TextE »

|
\
|
AutoComplete¢ {Collection)

|>

AutoCompleter None
AutoCompletes None

X cono v

BorderStyle  Fixed3D

Causesvalidatic True e

The window should look fine, next we will add the buttons to the form.
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‘4 start

B2 calculator - Mi

From the tool box window, drag and drop a Button onto the form.
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AT - %@ 5

Window Help

== NTIR e R e e P

@ CheckedListBox
E ColorDialog

=4 ComboBox

FE| ContextMenuStrip
(] DataGridview

29| DataSet

T DateTimePicker
E DirectoryEntry

pohs v & X Statpage Forml.vb [Design]* | ~ x |Data Sources “ R x
=/ all Windows Forms ~ - = &
==

E BackgroundwWorker o My Calculator

{2 BindingMavigator . D]

27 BindingSource i Qs

Button E::;’

CheckBox o=0= T

[Ex50lution Expl... | FIata Sources 1

Prope -« 1 X

Button1 System.Windows.Forms.| ~

A=

i)

@ DirectorySearcher
[ DomainUpDown
) ErrorProvider

i3] Eventlog

5] FileSystemWatcher
&= FlowLayoutPanel

|| FolderBrowserDialog

|47 FontDialog bt

(ApplicationSet
(DataBindings)
nt
AccessibleDesc
AccessibleNanm
AccessibleRole Default 5
{Name)

Indicates the name used in code to
identify the object.

2

Ready
Il.l start B2 calculator - Mi

Change its Name property to n1. This will help us identify which number was pressed.
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B de XR@® 8 =29 o S5 r o acEE QMR @,

Toolbox > 3 X “ Start Page 'Form1.vb [Design]* v X | DataSources « I X
= all Windows Forms  # | | 7 _ 1 3155 e

8 BackgroundWorker

{4 BindingMavigatar = U!

tzﬁ BindingSource i [m

Button d E:ﬁt D

CheckBox = SR | Custom | web | System | |
CheckedListBox [ ActiveBorder

%] ColorDialog B ActiveCaption i

ActiveCaptionText

g Combobox [ App'Workspace = les
F¥| ContextMenuStrip [ ButtonFace l
- R [ ButtonHighlight —

‘t'] Detacrkiried [ ButtonShadow Sa
29| DataSet 1
T DateTimePicker [E=] ControlDark

: ;i [ ControlDarkDark -
(5] Directoryntry [ ControlLight A
1 DirectorySearcher [ ControlLightLight =2
[ % pomainUpDown I ControlText vlil—
) ErrorProvider [ Control %
i3] Eventlog BackgroundImz[__] (none) Té
5] FileSystemWatcher BackgroundIm: Tile

&= FlowLayoutPanel BackColor

= f The background color of the

E FolderBrowserDialog camponent:

47 FontDialog M| |

Ready

‘4 Start B3 calculator - Microsoft ...

Change the backcolor property for the button, usually you can select from Custom a

different color other than the ones the system provide.
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G -bd s 2@ 3 =9 - S-5p u aSEE"s MR LA
Toolbox v & X Statpage Forml.vb [Design]* | v x |DataSources e
=/ all Windows Forms ~ | i@ 2 &
TR =

é Backgroundiorker £l My Calculator E~”E—l[£|

{2 Bindinghavigator = D]

333 BindingSource i Qo0

Button C 1 F

CheckBox L o=o—0 Add Mew Data Source...

@ CheckedListBox

E ColorDialog

=4 ComboBox

5| ContextMenuStrip [@Solution Expl... I@Data Sources 1
(- DataGridview Properties v 1 X
27| Dataset Button1 System.‘Windows.Forms.|
@ DateTimePicker s =

E DirectoryEntry

1 DirectorySearcher I:ZStOp Trde &
[ DomainUpDown Ty o v
O ErrorProvider Textalign MiddleCenh

i3] Eventlog TextImageRelz Overlay —
5] FileSystemWatcher UseCompatible False b
&= FlowLayoutPanel Text
E FolderBrowserDialog The text associated with the control.
(47 FontDialog Y
Ready

After the color changes, we will modify the text that the button is displaying, so change
the text property into 1.
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EE-dd éBRAR=ES Y- BB )y @ 5=
Toolbox ~ 3 X B ront

=/ All Windows Forms |

Font Font s

g BackgroundWorker
{2 Bindinghavigator
333 BindingSource
Button

CheckBox

87 CheckedListBox

i Cancel

@ ColorDialog

=4 ComboBox

FE| ContextMenuStrip
(] DataGridview

29| DataSet

T DateTimePicker
@ DirectoryEntry
@ DirectorySearcher
[ DomainUpDown

Italic
(O Palatino Linatype Bold
Raavi Bold Italic
O Shuti
O Sylfaen
O Symbol
Effects Sample
[] Strikeout —
[ Underline g
Script:
[W’estem v

Add New Data Source. ..

QSolution Expl... I@Data Sources !

roperties ~+ 1 X

futton1 System.Windows.Forms.| »

) ErrorProvider

i3] Eventlog

5:! FileSystemWatcher
&= FlowLayoutPanel
E FolderBrowserDialog

|47 FontDialog

v

Enabled True s
Flatappearanc
FlatStyle Standard

Font Microsoft Sans
ForeColor [l ControlTek

GenerateMemt True bt

Font

The font used to display text in the
control,

Ready

‘4 Start

B2 calculator - Mi

Now the number is very small, we can increase its size a little bit, so go to the font

property, and set its font to courier new, and size to 20 for example.
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Toolbox ~ 3 X " Start Page ' Form1.vb [Design]* v X Data Sources + 3 X ]
=/ All Windows Forms NE @155 G ‘

£ My Calculator E]@@

0

E BackgroundwWorker
{2 BindingMavigator
t?’? BindingSource
Button

CheckBox

87 CheckedListBox
E ColorDialog

=4 ComboBox

FE| ContextMenuStrip
(] DataGridview

27| DataSet

T DateTimePicker
@ DirectoryEntry

f@, DirectorySearcher
[ DomainUpDown
) ErrorProvider

i3] Eventlog

53 FileSystemWatcher
&= FlowLayoutPanel
E] FolderBrowserDialog

|47 FontDialog

e
9l p
-

v

A

Add New Data Source. ..

[Ex50lution Expl... | FIata Sources ]

Properties -« 3 X

Button1 System.Windows.Forms.| ~

Enabled True A~
Flatappearanc
FlatStyle Standard

Courier Ne ()

ForeColor [l ControlTex
_ GenerateMemt True bt
Font

The font used to display text in the
control,

Ready
‘4 Start

B3 calculator - Microsoft ...

2~ O 2@ 309 aM

Now we can repeat the same operation to all the other nine buttons, or we can just copy

this button and get the same result quickly. Just hold the ctrl key and drag the control.

(% My Calculator

CEX

[ o

Repeat the operation again for all the numbers

\ 9|

EEE
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Now we change the names of the

part). The names will continue to
N

Chapter 3: Understanging Buttons, and Textboxes

buttons (or you can leave them as they are and skip this
be n2,n3,n4,n5,n6,n7,n8,n9, and n0.

LCD 5 My Calculata —

N1

va—p (] [T

1[4 N

N7// — N9
v .\

ERim——

Next we change the text property
finally.

T—No

for each one to display the numbers from 1t0 9, and O

Now if you run the application, you won’t be able to do anything, i.e. the form appears,

and pressing the buttons will have no effect. This is because we haven’t tell the

application what to do when you click any of the buttons. So, double click the button N1

to go to its event
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T B AR W NI YR RN < R ST e

e R e B s

gToolbox B v & X Forml.vb* | start Page | Forml.vb [Design]* | ~ X | DataSources v 3 x
1[1;1 General | [ V”Empty vl i 2 P @
There are no usable Bl Public Class Forml 7‘
controls in this group. =
Drag an item onto this i ; ¢
text to add it to the Private Sub nl Click(ByVal sender Ais Systen.
toolbox.
End Sub
End Class Add New Data Source. ..
|| [Eg5olution Expl... "_i‘j]Data Sources
"Pf'opertiﬂes - Jl X
=
bl
< t I
Ready Ln4 Col 9 ch9 INS

1 -
1y Start B3 calculator - Microsoft ... 2~ 0L 2 E 3zam

What you see here is a procedure or subroutine. This is a small block of code that you
write to tell the application what to do when a button is clicked. The n1_Click is the
name of this procedure. It tells you that it get executed when the button whose name nl is

clicked by the user. Write down the code to have it like this:

Private Sub nl Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles nl.Click
LCD.Text = LCD.Text & "1"
End Sub

Note:l made the text small so that it fits one line. In VB.NET the new line is a sentence
terminator.

The code means the following:

Private Sub part defines the subroutine. It is part of the language (or keywords as they
call it).
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n1_click IS the name of that subroutine. You can use the name to call the subroutine
whenever you need. The name can be anything you choose. More on that in later
tutorials.

(ByVal sender As System.Object, ByVal e As  System.EventArgs) . these are
called the arguments. The allow the subroutine to be flexible by checking some inputs, to
process things differently. More on that later.

Handles nl.Click : this one means that this subroutine will be automatically called
whenever the button nl is clicked by the end user.

LCD.Text = LCD.Text & "1": thisis the processing we are performing when we press
the button 1. Its meaning is add to the current text on the display (which we call LCD)
the number 1. Note that we used the Text property which we modified previously using
the properties window.

End Sub : signals the end of subroutine.

You should repeat the code for buttons n2,n3,n4,n5,n6,n7,n8,n9, and n0 to add the
numbers 2,3,4,5,6,7,8,9,0 respectively. So the code should look like this:

Private Sub nl Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles nl.Click
LCD.Text = LCD.Text & "1"
End Sub

Private Sub n2 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles n2.Click
LCD.Text = LCD.Text & "2"
End Sub

Private Sub n3 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles n3.Click
LCD.Text = LCD.Text & "3"
End Sub

Private Sub n4 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles n4.Click
LCD.Text = LCD.Text & "4"
End Sub
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Private Sub n5 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles n5.Click
LCD.Text = LCD.Text & "5"
End Sub

Private Sub n6 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles n6.Click
LCD.Text = LCD.Text & "o6"
End Sub

Private Sub n7 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles n7.Click
LCD.Text = LCD.Text & "7"
End Sub

Private Sub n8 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles n8.Click
LCD.Text = LCD.Text & "8"
End Sub

Private Sub n9 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles n9.Click
LCD.Text = LCD.Text & "9"
End Sub

Private Sub nO Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles n0.Click
LCD.Text = LCD.Text & "O"
End Sub

Now run the application and click few buttons:

My Calculator Q@@

9]

™ 08543632457

[]
EEE
E
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& calculator - Microsoft Visual Basic 2008 Express Edition

File Edit Yiew Project Build Debug Data Tools ‘Window Help

f
Yl

QAR B

AEE- e BB RS9 - 05

ke > % X startPage | Formivb* Formivb [Design]*

=/ all Windows Forms ~
R Pointer

E BackgroundwWorker & My Calculator I:.“E.l@l

{2 BindingMavigator l

333 BindingSource
Button E
CheckBox

87 CheckedListBox 4

E ColorDialog
=4 ComboBox 7

FE| ContextMenuStrip

N
\DQH

|||

TR )
(] DataGridview ] . C E
2% Dataset e

T DateTimePicker
E DirectoryEntry

1 DirectorySearcher
[ % DomainUpDowin

) ErrorProvider

i3] Eventlog

5] FileSystemWatcher
&= FlowLayoutPanel
|| FolderBrowserDialog

|47 FontDialog bt

Data Sources e
i @315 B

Add New Data Source. ..

[Ex50lution Expl... | FIata Sources ]

Properties -« 3 X

bc System.Windows.Forms.Button ~

=
TabStop True s
Tag
Text C %: v
TextAlign MiddleCenter
TextImageRelz Overlay =
v

UseCompatible False

Text
The text associated with the control.

Ready

2O @ 36 aM

Next we create the clear button, copy the 0 button, and place the copy next to the 0.

Change its name to bc, and text property to C.
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File Edit Yiew Project Build Debug Data Tools ‘Window Help

PEEa-de B R =29 -@-5) i a5

SR B,

| Toolbox v % X statpage Forml.vb*  Formi.vb [Design]* | ~ X | DataSources v 3 x
= General 1 34 B i@ [
I l [ o9bc v| 7 dlick v il L :
There are no usable r 7‘
controls in this group. o
Drag an item onto this 1 ;
text to add it to the - tem.Eventirgs) Handles n8.Click
toolbox.
Add Mew Data Source...
- tem.Eventirgs) Handles n9.Click
[Ex50lution Expl... "_ZJJData Sources ‘
- tem.Eventirgs) Handles nD.E[lick, he.Click W —
' Properties > B X
[ | n0_Click Attributes v
A
1]
hoe] |
] [T
Ready Ln 40 Col 9 ch9 INS

pp—— =
1y Start B3 calculator - Microsoft ... 2~ 0L 2 E 316aM

Now if you double click the C button, you will go to the code handler of 0. Check the
code and you will see that this subroutine will handle the events of n0O.click and bc.click.
Actually this will make both buttons behave the same way, so you should create a
separate handler for bc. The reason why VB.NET linked them together into the same
subroutine, is that you copied n0, so VB assumes that the copies should behave the same
way as the original. What you should do now is remove the , bc.Click from the procedure

and then create the handler for clear button.
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File Edit Yiew Project Build Debug Data Tools ‘Window Help

PEE- 0 shB R =29 -0 -@-0) u s

oAl
1l
Yl

= QS BRBa,

| Toolbox v & X Statpage Forml.vb*  Formi.vb [Design]* | v X | DataSources > 1 x
= General ) - 4 e B q ‘
l | I@(General) v | |[EJ(Declarations) vl a i %
There are no usable =
controls in this grou'?. Private Sub nO_Click(ByVal sender Ais System.(
Drag an item onto this = e
text to add it to the LCD.Text LCD.Text & "O
toolbox. End Sub
Private Sub bec_Click(ByVal sender As System.( Add Mew Data Source...
LCD.Text = "O"
End Sub
End Class I
= {‘D‘gsdution Expl... @Data Sources l
v [Properties v X
< v
Error List =
|° 0 Errors | @ 0 Warnings l |K. i) 0 Messages |
Description File Line Column Project
Ln 47 Col 1 Chi INS

Ready

200 L E 317aM

Microsoft ...

Just go back to design window, then double click the C button and add the text shown

above. Try to run the program, clicking some numbers and then pressing the C button.
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File Edit ‘iew Project Build Debug Data Format Tools Window Help
GE - @ % 53 = L0 G S L i @ OF [= 2= | Ol 58 =830 (4 £
rTooIbox v ﬂ X Start Page | Forml.vb* Forml.vb [Design]* ~ X | DataSources v 3 x
= All Windows Forms  # | l Ul Al 8 @3 P @ 1
R Pointer ’ G ‘
,\5‘ BackgroundwWorker 1 2 3 C b
{2 BindingMavigator u b M
333 BindingSource [ 4 [ 5 ] [ 6 [ ]
Button
CheckBox [ ,7 [ 8 l [ 9 * l Add New Data Source. ..
8% CheckedListBox =
EI ColorDialog ¢
1 o [=[o][e][Z] 3| |
%] ContextMenustrip FEISUIutmn Expl.., ‘ QDeta Sources ‘
(] DataGridview = fﬁbpeir'ti'es -1 X‘
p_E‘] DataSet ] v ibadd System. Windows.Forms.Butt ~ 1
| Error List : i
f =1 |
|0 0 Errorsl IJ\D Warningsl |3) 0 Messages o |
Description File Line Column Project (DataBindings) -
(Mame) badd
AccessibleDesc
AccessibleNanm
| AccessibleRole Default o]
(Name)
| Indicates the name used in code to
identify the object.

Ready

4 =
g Start B3 calculator - Microsoft ... 2 0L 2@ 320aM

Now assuming you know now how to copy a control and change its text property, now,
add the operations as shown above. Next name them as follows:
+ name is bad
- name is bsub
* name is bmult
name is bdiwv
= name is bequal

And then remove their handlers from the subroutines because we want to write new event

handlers for them.
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[Toobox  » & X “gratpage Forml.vb* | Formi.vb [Design]* | D.v B X
[= General [ A 4.8
I*‘EgForml VIi@(Dedaratlons) vi g 3
There are no usable ElPublic Class Forml ~l
controls in this group. =y
Drag an item onto this : ;
text to add it to the Dim Firstumber is Long ]
toolbox. Dim Operation A&s String
. . . Add New
= Private Sub nl Click(ByVal sender As System.Object, ByVal e Ul
LCD.Text = LCD.Text & "1™
- End Sub _
=] Private Sub nZ_ Click(ByVal sender As System.Object, ByVal e
LCD.Text = LCD.Text & "2"
I End Sub
= Private Sub n3_Click(ByVal sender As System.Object, ByVal e
LCD.Text = LCD.Text & "3" f
I End Sub CC False
CC True
=] Private Sub n4 Click(ByVal sender As System.Object, ByVal e Sel False
LCD.Text = LCD.Text & "4"
I End Sub
= Private Sub n5 Click(ByVal sender As System.Object, ByVal e ;COMEIass
T LCD.Text = LCD.Text & "5" v | Expose
< - A‘. 3 | Class to ...
Ready Ln4 Col 29 Cch29 NS

p——— = =
s Start B3 calculator - Microsoft ... My Calculator 2 0L 9 323AM

Double click the + button to go to the code window. Now add the code :

Dim FirstNumber As Long

Dim Operation As String

FirstNumber is a variable that helps the application remember integer numbers. The
reason we use it is to keep track of the last number we entered into the calculator. When
we press any operation the display is going to be cleared and so the number is lost, so this
variable will store the number before it is removed from the display. Operation is a
variable used to remember the last operation that is being pressed. It will store +,-,* /.

Next add the following code event handles into the subroutines of +,-,*,/ respectively:

FirstNumber = LCD.Text
LCD.Text = "0O"

Operation = "+"
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The - event hanlder

FirstNumber = LCD.Text
LCD.Text = "0O"

Operation = "-"

The * event handler

FirstNumber = LCD.Text
LCD.Text = "0O"

Operation = "*"

The / event handler

FirstNumber = LCD.Text
LCD.Text = "0O"

Operation = "/"

So the code should look like

Private Sub badd Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles badd.Click
FirstNumber = LCD.Text
LCD.Text = "0O"
Operation = "+"
End Sub

Private Sub bsub Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles bsub.Click
FirstNumber = LCD.Text
LCD.Text = "0O"
Operation = "-"
End Sub

Private Sub bmult Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles bmult.Click
FirstNumber = LCD.Text
LCD.Text = "0O"
Operation = "*"

End Sub
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Private Sub bdiv Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles bdiv.Click
FirstNumber = LCD.Text
LCD.Text = "0O"
Operation = "/"
End Sub

The last thing to do is the = handler where the operation should be executed

Private Sub bequal Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles bequal.Click
Dim SecondNumber As Long

Dim Result As Long

SecondNumber = LCD.Text

If Operation = "+" Then

Result = FirstNumber + SecondNumber
ElseIf Operation = "-" Then

Result = FirstNumber - SecondNumber
ElseIf Operation = "*" Then

Result = FirstNumber * SecondNumber
ElseIf Operation = "/" Then

Result = FirstNumber / SecondNumber
End If

FirstNumber = Result
LCD.Text = Result

End Sub

The code first gets the value from the display, then it check the last operation, if it is
addition, then the result will be the sum of the number in memory and the number just we
get from the display. If subtraction then subtract one from the other and so on. Finally
store the result into memory for further operations on it (you can neglect that, it is not that

you have to do it), and then display the result by updating the text property of LCD.

Now run the application and try adding two numbers like 30 and 5:
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My Calculator Q@@

N
[4)[5](6)[=)
EA[EN[ENEY
Ellle])iZ]

35

Next you will notice that when you enter any number you always gets a zero before that
number. This is meaningless and should not happen in a calculator. So we will update our
code to get rid of the zero in case we clicked on any number (0,1,2,3,4,5,6,7,8,9) and

there is a 0 in the display. So update the code to be:

Private Sub nl Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles nl.Click

If LCD.Text = "0O" Then
LCD.Text = "1"
Else
LCD.Text = LCD.Text & "1"
End If
End Sub

Private Sub n2 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles n2.Click

If LCD.Text = "0O" Then
LCD.Text = "2"
Else
LCD.Text = LCD.Text & "2"
End If
End Sub

Private Sub n3 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles n3.Click

If LCD.Text = "0O" Then
LCD.Text = "3"
Else
LCD.Text = LCD.Text & "3"
End If
End Sub

Private Sub n4 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles n4.Click
If LCD.Text = "0" Then
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11411

Private Sub n5 Click(ByVal sender As System.Object, ByVal e As

Handles n5.Click
If LCD.Text =

System.EventArgs)

LCD.Text &

H5H

Private Sub n6 Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles n6.Click

If LCD.Text =

LCD.Text &

"6"

Private Sub n7 Click(ByVal sender As System.Object, ByVal e As

Handles n7.Click
If LCD.Text =

System.EventArgs)

LCD.Text &

LayAll

Private Sub n8 Click(ByVal sender As System.Object, ByVal e As

Handles n8.Click
If LCD.Text =

System.EventArgs)

LCD.Text &

"8"
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Private Sub n9 Click(ByVal sender

System.EventArgs) Handles n9.Click

If LCD.Text = "0O" Then
LCD.Text = "9"
Else
LCD.Text = LCD.Text & "9"
End If
End Sub

Private Sub nO Click(ByVal sender

System.EventArgs) Handles n0.Click

If LCD.Text = "0O" Then
LCD.Text = "0O"
Else
LCD.Text = LCD.Text & "O"
End If
End Sub

This is not the best way to write the code,

As System.Object, ByVal e As

As System.Object, ByVal e As

but it is just to practice working in the

environment. Later on we will get into the language itself and understand how it works

after understanding most of the controls.

Now run the application and see that the zero disappears when you click any number.

After checking that the calculator is working fine, we will make some changes into it.

First we change the size of the font in the LCD to be a little bit bigger so select the LCD

control (the textbox whose name is LCD), and change its Font property
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Next we will modify the form behavior so that it does not change size.
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Form1 System.Windows.Forms.For »
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FormBorderStyle Sizable
HelpButton False
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5] FileSystemWatcher | ImeMode NoControl o]
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'
g Start B3 calculator - Microsoft ...
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First try to position the controls again to look more professional, you can move all the
controls together by selecting them all. The selection works by drawing a box that embed

them all. Next click on any empty space on the form so that you can change its properties
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& calculator - Microsoft Visual Basic 2008 Express Edition

File Edit Yiew Project Build Debug Data Tools ‘Window Help
G- bdd xa@d R =29 0 25 0 aEEEGRBR QA
Toolbox > 3 X " " Start Page l'Forml_ wh* 'Form1.vb [Design]* | « X  Solution Explorer + 1 X

= allWindowsForms || 7]
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{2 Bindinghavigator =] Formt.vb
ul-S? BindingSource
Button
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T DateTimePicker
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@ DirectorySearcher
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5] FileSystemWatcher CausesValidation True A
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= : The background color of the

E FolderBrowserDialog | Component.

(47 FontDialog Y

Ready

:’;’ start B2 calculator - Mi

Change Backcolor property as you see fit.
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& calculator - Microsoft Visual Basic 2008 Express Edition

File Edit Yiew Project Build Debug Data Tools ‘Window Help

Hegc-dd s R =29 - S5 p u aEE"s QMR LA
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333 BindingSource i

Button
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@ DirectoryEntry
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Ready

Next change the FormBorderStyle property from Sizable to FixedSingle, this will

prevent your calculator from being resized.
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) calculator - Microsoft Visual Basic 2008 Express Edition

File Edit Yiew Project Build Debug Data Tools ‘Window Help
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Toolbox v & X Statpage | Formi.wvh  Forml.vb [Design]| v X | Solution Explorer v x
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Button
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ColorDialog
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T DateTimePicker
E DirectoryEntry

@ DirectorySearcher
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) ErrorProvider

i3] Eventlog

E FileSystemWatcher
FlowLayoutPanel
E] FolderBrowserDialog

111}

47 FontDialog M

|=d| My Project
] Form1.vb

@Solution Explorer @Data Sources

Properties >3 X
Form1 System.Windows.Forms.For »
®==
237 =
Locked False R
MainMenuStrip  {none)
MaximizeBox True v
MaximumSize [

MinimizeBox
MinimumSize

MaximizeBox

Determines whether a form has a
maximize box in the upper-right cor...

Ready

Finally change the MaximizeBox for your form to be False. This prevents the form from

being maximized.
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) calculator (Running) - Microsoft Visual Basic 2008 Express Edition

File Edit ‘iew Project Build Debug Data Format Tools Window Help
g @ 6 BB =29 S u @eEE [ R S ELB A
Forml.vb 8 ~ X | Solution Explorer -~ 3 X
T allBles

My Calculator d ca

12l calculator
\=d| My Project
Form1.vb

@Solution Explarer I@Data Sources |

Properties >3 X

Form1 System.Windows.Forms.Form »

o| |E22Y[E]2

Locked False kel
MainMenuStrip  {none)
MaximizeBox  False
MaximumSize 0,0
MinimizeBox True
@ MinimumSize 0,0 ¥
MaximizeBox
Determines whether a form has a

I @Watch =] Immediate Window ] maximize box in the upper-right corn...

Ready

- x|

MName Yalue Type

‘s Start B calculator (Running) .., Calculator

So this is how your calculator should look like.

Just in case it does not work, the code should be as below assuming you used the same

names:

Public Class Forml

Dim FirstNumber As Long

Dim Operation As String

Private Sub nl Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles nl.Click
If LCD.Text = "0" Then
LCD.Text = "1"
Else
LCD.Text
End If
End Sub

LCD.Text & "1"
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Private Sub n2 Click(ByVal sender
System.EventArgs) Handles n2.Click

If LCD.Text = "0O" Then
LCD.Text = "2"
Else
LCD.Text = LCD.Text & "2"
End If
End Sub

Private Sub n3 Click(ByVal sender
System.EventArgs) Handles n3.Click

If LCD.Text = "0O" Then
LCD.Text = "3"
Else
LCD.Text = LCD.Text & "3"
End If
End Sub

Private Sub n4 Click(ByVal sender
System.EventArgs) Handles n4.Click

If LCD.Text = "0O" Then
LCD.Text = "4"
Else
LCD.Text = LCD.Text & "4"
End If
End Sub

As

As

As

System.Object, ByVal e As

System.Object, ByVal e As

System.Object, ByVal e As

Private Sub n5 Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles n5.Click

If LCD.Text = "0O" Then
LCD.Text = "5"
Else
LCD.Text = LCD.Text & "5"
End If
End Sub

Private Sub n6 Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles n6.Click

If LCD.Text = "0O" Then
LCD.Text = "o6"
Else
LCD.Text = LCD.Text & "6"
End If

105



Chapter 3: Understanging Buttons, and Textboxes

End Sub

Private Sub n7 Click(ByVal sender As

System.EventArgs) Handles n7.Click

If LCD.Text = "0O" Then
LCD.Text = "7"
Else
LCD.Text = LCD.Text & "7"
End If

End Sub

Private Sub n8 Click(ByVal sender As

System.EventArgs) Handles n8.Click

If LCD.Text = "0O" Then
LCD.Text = "8"
Else
LCD.Text = LCD.Text & "8"
End If

End Sub

Private Sub n9 Click(ByVal sender As

System.EventArgs) Handles n9.Click

If LCD.Text = "0O" Then
LCD.Text = "9"
Else
LCD.Text = LCD.Text & "9"
End If

End Sub

Private Sub nO Click(ByVal sender As

System.EventArgs) Handles n0.Click

If LCD.Text = "0O" Then
LCD.Text = "0O"
Else
LCD.Text = LCD.Text & "O"
End If

End Sub

Private Sub bc Click(ByVal sender As
Handles bc.Click
"O"

System.EventArgs)
LCD.Text =
End Sub
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Private Sub badd Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles badd.Click
FirstNumber = LCD.Text
LCD.Text = "0O"
Operation = "+"
End Sub

Private Sub bsub Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles bsub.Click
FirstNumber = LCD.Text
LCD.Text = "0O"
Operation = "-"

End Sub

Private Sub bmult Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles bmult.Click
FirstNumber = LCD.Text
LCD.Text = "0O"
Operation = "*"
End Sub

Private Sub bdiv Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles bdiv.Click
FirstNumber = LCD.Text
LCD.Text = "0O"
Operation = "/"
End Sub

Private Sub bequal Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles bequal.Click
Dim SecondNumber As Long

Dim Result As Long

SecondNumber LCD.Text
If Operation = "+" Then

Result = FirstNumber + SecondNumber
ElseIf Operation = "-" Then

Result = FirstNumber - SecondNumber
ElseIf Operation = "*" Then

Result = FirstNumber * SecondNumber
ElselIf Operation = "/" Then

Result = FirstNumber / SecondNumber
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End If

FirstNumber = Result
LCD.Text = Result

End Sub
End Class

Chapter 3: Understanging Buttons, and Textboxes
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Chapter 4: Dialogs and Menus

Dialogs and Menus
In this chapter we will be designing a simple Notepad application. Please notice

that this chapter focuses only on the controls not the code. More about the code later...

,I,Slan Page - Microsoft Visual Basic 2008 Express Edition |.._l_
File Edi i = - =
Lsﬂ 3 New Project
Toobox | 1orpiates: EE -2 x
= Gener s _—

Yisual Studio installed templates

ol ] )

Drag an
text tg Windows Class Library WPF WPF Browser Console
Forms A... Application Application Application
My Templates

Search Online
Templates...

A project for creating an application with a Windows user interface {.NET Framework 3.5) |
N
Name: My Notepad Wy |

[ OK ][ Cancel ]

Learn YB

What's New?

Beqinner Developer Learning Center
Download Additional Content

MSDN Forums W \

&
v

’l;’ start B3 start Page - Microsof. ..

Create a new project and name it: My Notepad
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&2 My Notepad - Microsoft Visual Basic 2008 Express Edition

File Edit Yiew Project Build Debug Data Tools ‘Window Help

AEE- e sanla =29 - -85 ) 5 @502 O sagsk (@

—

Toolbox > X Form1.vb [Design] | Start Page | v X | Solution Explarer ~+ 1 X
Elknll_wmdowsForms ~ | > 2] =
Pointer
5} Backaroundworker 2% My Notepad o ;‘y rl::;t::jae?t
{2 Bindinghavigator . =] Formi.vb
333 BindingSource i
Button
CheckBox Ly
87 CheckedListBox
%] ColorDialog )
=4 ComboBox —
FE| ContextMenuStrip @Solution Explorer JM'
(] DataGridview Properties -~ I X
% Dataset Form1 System.Windows.Forms.Form  ~
DateTimePicker -
[%] DirectoryEntry o H -
1 DirectorySearcher i ;;z:Gripster iﬂ?‘; 0. -
(%] DomainUpDawn - StartPosition WindowsDefaultLoc
) ErrorProvider Tag
i3] Eventlog My Nogad -
5] FileSystemWatcher __ TopMost False bt
&= FlowLayoutPanel Text
] FolderBrowserDialog The text associated with the control.
(47 FontDialog Y
Ready

-/., start ! My Notepad - Mi . 2 0L 2, 340 aM

Rename the form title to My Notepad by modifying the Text property of the form.
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File Edit View Project Build Debug Data Format Tools Window Help

AT N AR NN VRN R R P ST N Y L e B e P
Toolbox -1 x‘ Form1.vb [Design]*  Start Page | X | Solution Explarer v 3 X
L, PrintPreviewControl = =NE N El

:ﬂ PrintPreviewDialog
3 Process :
(@) ProgressBar d.
1 PropertyGrid
(®) RadioButton
235 RichTextBox

%] SaveFileDialog
# SerialPort

2 serviceController
SplitContainer
Splitter
StatusStrip

" TabControl
TableLayoutPanel
TextBox

tE My Notepad

Timer
ToolStrip

ToolStripContainer
- ToolTip
TrackBar

i TreeView

,.E My Notepad
\=d| My Project
=] Formi.vb

| QSolution Explorer @:

[Profiities > 1 x

| TextBox1 System. Windows.Forms.Text v

A
TabIndex 0
TabStop True
Tag
Text =
_ Textlign left ™
Text
The text associated with the control.

Drop a text box on the form.
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&2 My Notepad - Microsoft Visual Basic 2008 Express Edition

File Edit Yiew Project Build Debug Data Tools ‘Window Help

@ Ha s 3R =29 o S 0 p oy ase(E OS2 @

Toolbox > X Form1.vb [Design]*  start Page | v X  Solution Explorer + 3 X
b — = — = N
3, PrintPreviewControl _ ‘ & 2] El
(5] PrintPreviewDialog £"l My Notepad & =E3 12| My Notepad
@ Process = — (=4 My Project
: 3 =] Formt.vb
(@) ProgressBar : -

1 PropertyGrid
(%) RadioButton

235 RichTextBox

(7] SaveFileDialog
# SerialPort
4 serviceContraller

[T splitContainer

@Solution Explorer lﬁoata Sources |7

+|» splitter Properties v 1 X
l:_ StatusStrip TextBox1 System.'Windows.Forms.Text
[ TabContral ol I| = = |

‘s TablelayoutPanel - MaximumSize 0,0 A
lsb TextBox [k MaxLength 32767

Timer MinimumSize 0,0

55 Toolstrip = | Modifiers Friend =
I ToolStrinContai Multiline True v
L4 Teol _”p Sk  PasswordChar M
i ToolTl Multiline

U TrackBar Controls whether the text of the edit

S TreeView control can span more than one line.

- | (L |

Ready

‘4 Start B My Notepad - Mic % 0L Y@ 350aM

The problem with text boxes are that you can only use it to write a single line. To solve
this, modify the text box property Multiline to True. This will allow you to write
multiple lines in the text box and modify its height. Resize the text box to take the full

size of the window

£ My Notepad
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[ My Notepad

hello, this is a test

hi

Chapter 4: Dialogs and Menus

Run the application, and try to write some text. You can see it works fine.

My Notepad

hello, this is a test

hi

T
24

at
0l

Next try to resize the window. Now you see there is a problem. The text box does not

resize itself to match window size.
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“?T,AMy Notepad - Microsoft Visual Basic 2008 Express Edition
File Edit Yiew Project Build Debug Data Tools ‘Window Help

Gl -dd @ R =S9-S0 b uoacE(Ecs oS ER R e
Toolbox > X _ Start Page Forml.vb [Design] v X ]Solution Explorer + 3 X
El\ﬁ:.\"ltindowsl‘orms | I [ R=NEE N | =
ointer ==

E BackgroundiWorker Egl My Notgpad !-—I@iml lE ;T I::'::jae‘:t
{2 Bindinghavigator : ¢ = " EE] Formi.vb
t?’? BindingSource i
Button
CheckBox LJ
87 CheckedListBox
E ColorDialog
= ComboBox C ) ; —
FE| ContextMenuStrip @Solution Explorey 1M‘
(] DataGridview | Properties -~ 3 x
% DataSet TextBox1 System.Windows.Forms,Text v

DateTimePicker | @= = -
[%] DirectoryEntry = 24 . ;_ =
Somamporsm || [0 : : mooen ?
L% DomainlipDown AccessibleRole Default
) ErrorProvider allowDrop False
i3] Eventlog Top, Left v
5] FileSystemWatcher | AutoCompleteCust H ]
&= FlowLayoutPanel Anchor
5] FolderBrowserbidlog || bisleicnte] oy 1
|47 FontDialog M| |1 ‘ -
Ready

'I.' start B3 My Notepad - Microso... 2 O 2@ 35t am

To solve this select the text box and change the Anchor property. This property specifies
how should the text box resize itself when its parent container resize itself (the window).
The anchor side specifies how far the edge of the control should be from the border of the
outer window (or any other control). Specifying the Anchor to be Top, Left, Right,
Bottom means that whenever the size of the window changes, the text box changes itself
so that its sides keeps the same distance from window border. Try changing the anchor

settings and test the application and resizing the window.
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&2 My Notepad - Microsoft Visual Basic 2008 Express Edition

File Edit Yiew Project Build Debug Data Tools ‘Window Help

=R R N AR MR R - A @fﬁﬁ“‘.ﬁﬂj
ol sanoon ¥

@ DirectorySearcher .

2 3 F EE

[% DomainUpDown &% My Notepad (2l My Notepad
O ErrorProvider (=4 My Project
i3] Eventlog 5] Farm1.vb
5] FileSystemWatcher

FlowLayoutPanel
E FolderBrowserDialog
|47 FontDialog

[™] GroupBox

C i)
HelpProvider K cgSolution Explorer DatasSources|
43 HscrollBar P —
‘5P ImageList Properties v 3 X
A Label TextBox1 System.Windows.Forms.Text »
A LinkLabel Z | =
3 ListBox a a a AccessibleDescript s
337 Listview AccessibleName =
[#-] MaskedTextBox AccessibleRole  Default
AllowDrop False

\ T, Anchor Top, Bottom, Lef

MenuStrip  AutoCompleteCust {Collection) bt

Version 2.0.0.0 from Microsoft Corporation Anchor

NET Component Defines the edges of the container to

which a certain control is bound, When a...

Displays application commands and options grouped by
functionality.

Next we start working with menus. Search for a control called MenuStrip and drop it on

the window.
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File Edit View Project

R R = - A WA

Build Debug Data Format Tools Window Help
bt IO R R
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CEX

A Jec i Y =

Yl
Jnl

Toolbox v & X Startpage Forml.vb [Design]* v X | Solution Explorer v 1 x

] DirectorySearcher | = 2] E B |

[ ¥ DomainUpDown % My Notepad ]

0 ErrorProvider 2] My Project

i3] Eventlog 2] Form1.vb

5‘3 FileSystemWatcher Type Text for ToolStripMenultem |

&= FlowLayoutPanel

E FolderBrowserDialog

|47 FontDialog

[™] GroupBox

HelpProvider ‘LDQSolution Explorer lgoata Sources |

€3 HScrollBar e ——————————

‘= ImageList | Properties + 3 X |

A Label | MenuStrip1 System.Windows.Forms.Me » 1

A LinkLabel =] 1

SOt = = {

3 ListBox AccessibleRole  Default Al

357 Listview AllowDrop False {

[#-] MaskedTextBox AllowItemReorder False

= MenuStrip AllowMerge True

2l MessageQueue Anchor Top, Left ;

= R U iosis True v

| MonthCalendar i : !

i " MenuStrlpl Anchor |

= o A Defines the edges of the container to

(1% NumericUpDown which a certain control is bound, When a...
~|

e

The control appears under the window as MenuStripl which is the name of the control.

The actual menu appears on the form itself. You can create the menu quickly by just start
typing. Try typing File.

L3, Directorysearcher
Ef} DomainUpDown
) ErrorProvider

i3] Eventlog

(:;I FileSystem'Watcher

== FlowLayoutPanel

i

(| FolderBrowserDialog
|47 FontDialog

x¥a o -

My Notepad

{[File

|

1B 5= RS, K WS S |
¥s| My Notepad
[=d| My Project

2] Form1.vb

Notice that when you write a menu entry, you can extend it horizontally, and vertically.

1 DirectorySearcher
["% DomainUpDown
) ErrorProvider

i3] Eventlog
;3] FileSystemWatcher

== FlowLayoutPanel

K

;E FolderBrowserDialog
|47 FontDialog
™ GrounBox

File

My Notepad

New

._:@ My Notepad
|=d] My Project
=] Formi.vb

Under the file menu add the New, Open, Save, and Close menu items.
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ByVal e As System.EventArgs)

Chapter 4: Dialogs and Menus

Next you will write the code to handle the events for these menu items. Now in the
workspace just double click the New menu item.

2 My Notepad - Microsoft Visual Basic 2008 Express Edition

File Edit Yiew Project Build Debug Data Tools ‘Window Help

EEa- i BB R =29 o 800

== 2= @"ﬁﬁxfmjj
%ToolEoz( v B X Forml.vb*| Statpage | Forml.vb [Design]* | v X Solution Explorer ~ 1 X‘
|[= General | [ vHEmpty Vl ‘;EI 53] E EE |
. | My Notepad
There are no usable £l Public Class Forml 7‘ EE;:;M;: Pr:ject
controls in this group. ] BB Bt
Drag an item onto this Private Sub NewToolStripMenultem Click(Bjy = .
text to add it to the f =
toolbox. |
End Sub
End Class
‘\D'QSOIUtion Explorer !@Data Sources T
| Properties ] X
o=(24 ] E |
!.
]l bl >
Ready Ln 4 Cal9 ch9 INS
‘4 Start B3 My Notepad - Microso. .

2 0L 2 E 353aM

As with the previous tutorial you get the code editor. Write down the following:

TextBoxl.Text = ""

This will clear the text box and allow you to write next text. Add the following code to
the close menu item.

End

This will close the application. The code should look like this:

Private Sub NewToolStripMenulItem Click(ByVal sender As System.Object,

Handles NewToolStripMenultem.Click
TextBoxl.Text = ""

End Sub
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Private Sub CloseToolStripMenultem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles CloseToolStripMenulItem.Click

End
End Sub

Notice that I haven’t change controls names (the menu items name property). You can
change the name to a more friendly one as we did in the previous tutorial. Also the
NewToolStripMenultem.Click and CloseToolStripMenultem.Click are on the same line
as Handles .

Run the application, try to write some text, then select File->New. Then try File->Close.
Next we see how to save text.

B2 My Notepad - Microsoft Visual Basic 2008 Express Edition

File Edit View Project Build Debug Data Format Tools ‘Window Help

B g % G o JEO TR 2 e G SO I i “‘Qfﬁx*iui’lz
| Toolbox > 1 x Start Page | Forml.vb*  Form1.vb [Design]* v X Solution Explorer v 3 x
::t\ :II Windo:s F:l:lns =) | zl = E
| [+ Common Controls . P e
== s | 2%l My Notepad
| #/ Containers My Notepad @@@ ‘a JMY Pr:ject
| LE\ Menus & Toolbars File =] Form1.vb
| I+ Data
| [+ Components
| # Printing
| = Dialogs
| R Pointer
| [%] ColorDialog
|5 FolderBrowserDialog |
& FontDislog 1¢350!utlon Explorer \ QDEB Sources
£7] OpenfFileDialag [Properties > 1 x|
: %] SaveFileDialog | SaveFileDialogl System.Windows.Forn ~
[+ WPF Interoperability &= & = -
| [# Visual Basic PowerP... | ®= i [
| = General CheckPathExists  True Al
‘ CreatePrompt False
There are no usable DefaultExt

controls in this group.

Dereferencelinks True
Drag an item onto this

text to add it to the FlleNam [
S ~ . uj | Filter v
o MeniStrp L8 jd savelieDRlout: FileName
ﬂ b The file first shown in the dialog box, or the
last one selected by the user,
Ready
ve p D (5]

Search for a control called SaveFileDialog and drop it on the form. You won’t see any
visual change to the form itself. You can see there is save file dialog available under the
window. This control allows you to specify where to save files on the file system and it
looks like the window below:
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Save As @@
Savein: | (& Desktop v| @ o i
Y (LIMy Documents
£) J My Computer
MyRecent | %My Network Places
Documents
Fr ,.}
Desktop
My Documents
'\\ g
-
My Computer
‘.) File name: test v
D
My Network | Save as type: Text files v

Let us modify the filter property of the dialog. Click on SaveFileDialogl to display its

properties. | Slmeoskat

Now change the Filter property to be like that:

Set it to be: Text files|*.txt

This property prevents the user form mistakenly saving the file in formats other than text.
The Text files part is displayed to the end user, while the *.txt is used to filter the files
and make sure you only select or overwrite text (ending with .txt) files.

The next step is to write the code to save the text written in your application into the disk.

Add the code in the handler of the Save menu item by double clicking it then typing:

SaveFileDialogl.ShowDialog ()

If SaveFileDialogl.FileName = "" Then
Exit Sub

End If

' this part saves the file

FileSystem.FileOpen (1, SaveFileDialogl.FileName, OpenMode.Output)
FileSystem.Print (1, TextBoxl.Text)

FileSystem.FileClose (1)

The code is explained as follows:
SaveFileDialogl.ShowDialog () : this instructs the application to show the Save dialog
on the screen so that you can specify the file name. When you select a name for the file,

you can get it from the control using the FileName property.

If SaveFileDialogl.FileName = "" Then
Exit Sub
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End If

The code above checks if the FileName is not specified, in other words if you pressed the
cancel button when the dialog is shown, the FileName will be empty. So in this case no

saving will happen and the execution path of the code exits the subroutine.

FileSystem.FileOpen (1, SaveFileDialogl.FileName, OpenMode.Output)
FileSystem.Print (1, TextBoxl.Text)
FileSystem.FileClose (1)

This part saves the text into the file. The SaveFileDialogl.FileName property allows you

to get the name of the file. TextBox1.Text gets the text from the text box.
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ﬂ,My R CHETS (Running - Microsoft Visual Basic 2008 Express diﬁon

File Edit View Project Build Debug Tools Window Help

EON=REER ™ N save As _‘/’:a‘
Forml.vb®  Foypy + 3 X
e Save in: [ @ Desktop v ’ e ? |55 FHF 4
iZl(General)
OPublic = D_My Documents ad
s 2, j My Computer ect
l] Pr F‘ My Recent ‘iMy MNetwork Places bh
[hd Documents
= ——————
- Eng |y, @
=) Pr Desktop
- End
- rer [F5]Data Sources |
=] Pr My Documents _IL‘
v 3 X
S]] My Computer
i_gu';tch I =5
Mame File name: ltesl Vl l Save ]
My Network | Save as type: [ Text files v | [ Cancel ]
| @Watch 1EImmediate WWindow |
Ready Ln 23 Col 1 Chi INS

‘4 Start B3 My Motepad (Running. ..

Run the application, write some text, and then select File->save. Save your file into the

desktop. You can open this text file via the standard notepad as shown below:

——

test file:

4‘_1: test file - Notepad
File Edt Format View Help

hello,

this is a test.

iy

Recycle Bin

2 0L U, 358AM
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B2 My Notepad - Microsoft Visual Basic 2008 Express Edition

File Edit View Project Build Debug Data Format Tools Window Help

PEE- e R B SS90 o0 i E5E(Ees G R,
EToolbox v}ix Start Page | Forml.vb* Forml.vb [Design]* ~ X | Solution Explorer v 3 x
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t Common Controls [ e —
s My Notepad
'+ Containers My Notepad @@@ ‘ _y p.
== : \=d| My Project
L+:J Menus & Toolbars File =] Form1.vb
'+ Data
'+ Components
'+l Printing
'=I Dialogs
| R Pointer
(%] ColorDialog
[ 5] FolderBrowserDialog ! 2 e
& FontDislog ‘\DQSolutuon Explorer k;oata Sources
47| OpenFileDialog }P}operi: = " x
7| SaveFieDialog | OpenfFileDialog1 System.Windows.Farr + |
[+ WPF Interoperability - = |
[+ ¥isual Basic PowerP... | @=1 : i |
=/ General CheckFileExists  True A
CheckPathExists  True
There are no usable DefaultExt =
controls in this group. Dereferencelinks True ‘
Dragn |tem‘onto this FileMame OpenfFileDialog1
text to add it to the [
S ~ . 4 o Dj| | Filter v
th Herk S &SavefiieDialogl | 5] OpegiigDialogl - FileName ‘
The file first shown in the dialog box, or the
last one selected by the user.

Ready

P — —
I" Stan v My Notepad - Microsa... -0~ o [ '7:,-@] 3:59 AM

Now we work on the File->Open part. Search for the OpenFileDialog control and drop
it on the form. Change FileName property and remove all the text from it. And change
the filter property to: Text files|*.txt. and finally go to the File->Open event handler by
double clicking the Open menu item, And then add the following code:

OpenFileDialogl.ShowDialog ()

If OpenFileDialogl.FileName = "" Then
Exit Sub

End If

' this part loads the file
Dim Tmp As String
Tmp = ""
FileSystem.FileOpen(l, OpenFileDialogl.FileName, OpenMode.Input)
Do While Not FileSystem.EOF (1)

Tmp = Tmp & FileSystem.LineInput (1)

If Not FileSystem.EOF (1) Then

Tmp = Tmp & Chr(13) & Chr(10)
End If
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Loop
FileSystem.FileClose (1)
TextBoxl.Text = Tmp

The OpenFileDialog works very similar to the SaveFileDialog so there is no much to
explain about it. After testing this part, we will work with the font. We want to add the
ability to change the size and type of the font in the text box to make it easier to read. So

add menu entries Edit, and Font, then add the FontDialog control.

2 My Notepad - Microsoft Visual Basic 2008 Express Edition

File Edit View Project Build Debug Data Format Tools ‘Window Help

e = e ™ - N EEE QINE | ) o «,'»:ii__b 1
iTonlbox vl}xj

| # all Windows Forms

|
il
il
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Start Page | Formi.vh*  Forml.vb [Design]* + X | Solution Explorer v 3 x
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| '#| Containers My Notepad j _3: My pr:ject
L+~J Menus & Toolbars File [ Edit || e Here =] Formt.vb
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| # Printing » e =
| = Dialogs
| R Pointer
E’ ColorDialog
|5 FolderBrowserDialog f = -
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47| OpenFileDialog [Properties -1 x
*~| SaveFileDialog -
; [+ WPF Interoperability @z '
| [# ¥isual Basic PowerP... oSIEAAI=
| = General
|

There are no usable
controls in this group.
Drag an item onto this

text to add it to the

toolbox.

= MenuStripl E SaveFileDialogl E OpenFileDialog1

47 FontDialogt

Ready
™~y
+y Start B My Notepad - Microso...

2 0L 2 E 405am

Next double click the Font menu item to built its handler.

FontDialogl.ShowDialog ()
TextBoxl.Font = FontDialogl.Font

Try to run the application and select the Font menu item
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i
Bold
Bold Italic

Effects Sample

[ Strkeout »
[] Undetine GERZ

Now let us improve out menu now. Right now the menu cannot be accessed using the
keyboard. You can make it accessible using the Alt key and some letter. For example
click once on the file menu item. Now you can change the text displayed on the menu
item. Modify it to be &File. This will have the effect of adding the ability to access the
menu item using the Alt+F combination. Perform the same operation for other menu
items to be &New, &Open, &Close, &Save, &Edit. The letter after the & symbol is
always the access key.

2 My Notepad - Microsoft Visual Basic 2008 Express Edition

File Edit View Project Build Debug Data Format Tools ‘Window Help
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47| OpenFileDialog [Bropevties - X
&7| SaveFileDialog | CloseToolStripMenultem System.'Wir v |
(+ WPF Interoperability = - |
== @z |A = | F |
| # visual Basic PowerP... | &= 7 7 =
| = General | Checkstate Unchecked Al
‘ DisplayStyle ImageAndText |
There are no usable DoubleClickEnablet False —
controls in this group. DropDown {none)
Dragian ket oncalis DropDownltems  (Collection)
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= MenuStripl X~ | SaveFileDialog1 4~| OpenFileDialogl DropDownItems
Specifies a ToolStripItem to display when
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ey .|
Ready i.i 0,68 3ii 152 %22

—_ —
+y Start B3 My Notepad - Microso... 2 0L Y E 406 AM
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Try to run the application, then pressing Alt+F, then O to show the open file dialog as a

test to see if it works.
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Bj“M.y Notepad - Microsoft Visual Basic 2008_ Express Edition

File Edit Yiew Project Build Debug Data Tools ‘Window Help
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[¥

|l
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Solution Explorer + 3 X

BFEE

Toolbox v & X StartPage | Forml.vb*  Forml.vb [Design]*| v
# All Windows Forms
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|| FolderBrowserDialog ——

] FontDislog g Solution Explorer DatasSources|
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E FontDialogl Key:

ve | My Notepad - Microso... e 9 .; 3 @ 4:07 AM

Vt [Reset ]

7] start

Next we will add shortcut keys. This is easy, click the menu item once to show its

properties. Change the ShortcutKeys, by marking the Ctrl check box and selecting the X
button for the Close menu item.

Close  trltx_ » ]

pe Here

ES

Repeat the same step for other menu items

(% My Notepad

[ | Edt

Mew  Ctle » ] Type Here |
Open Ctri+0O
save  Culs

Close Chrl+x

Run the application and press Ctrl+O and you will see the Open File Dialog directly.
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n;?g,‘My Notepad (Running) - Microsoft Visual Basic 2008 Express Edition

& £ My Notepad [:]@ Tools Window  Help
=

= Edt P - EE o o@m SE[EC Qe vn:lé"ﬂi
; Solution Expl X
e New  Cirl+h T X | il
Al =& ELE
Open Ctrl+0 @ My Notepad
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EditToolStripMenultem System.\\ v
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@ (ApplicationSetti A
| {Name) EditToolStripM(—
AccessibleDescri
AccessibleName
AccessibleRole  Default
Alignment Left M

{ApplicationSettings)
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Ready

‘4 Start B My hotepad (Running. .. [8 My Notepad O L 2,8 409 AM

Next try to make dividing lines between menu items. To do so, write the text — (the minus
sign) in the text part of the menu item. Notice that you can drag and change the position

of the menu items, so try to position those dividing lines to be something similar to the
above.

128



Chapter 4: Dialogs and Menus

Now we start defining the Copy, Cut, and Paste commands. So, add these menu items
under Edit, and write the code for each one of these:

1- for the copy
Clipboard.SetText (TextBoxl.SelectedText)
2- for the cut

Clipboard.SetText (TextBoxl.SelectedText)
TextBoxl.SelectedText = ""

3- for the paste
TextBoxl.SelectedText = Clipboard.GetText
Run the application and test the copy, cut, and paste.

B?‘My Notepad (Running) - Microsoft Visual Basic 2008 Express Edition

File Edit View Project Build Debug Tools Window Help
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Now let us just add an About menu item, under the help menu item.

2 My Notepad - Microsoft Visual Basic 2008 Express Edition

File  Edit
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Add the following code in the About menu item.

2~ O L E 415AM

MsgBox ("This application is a test of making a notepad application out

of VB.NET",

MsgBoxStyle.OkOnly,

The final code should look like this:

Public Class Forml

"About My Notepad")

Private Sub NewToolStripMenultem Click (ByVal sender As

System.Object,

ByVal e As System.EventArgs)

NewToolStripMenultem.Click

TextBoxl.Text =

End Sub

nwn
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Private Sub CloseToolStripMenultem Click (ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
CloseToolStripMenultem.Click

End

End Sub

Private Sub SaveToolStripMenultem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
SaveToolStripMenultem.Click

SaveFileDialogl.ShowDialog ()

If SaveFileDialogl.FileName = "" Then
Exit Sub
End If

' this part saves the file

FileSystem.FileOpen (1, SaveFileDialogl.FileName,
OpenMode.Output)
FileSystem.Print (1, TextBoxl.Text)
FileSystem.FileClose (1)
End Sub

Private Sub OpenToolStripMenultem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles _
OpenToolStripMenultem.Click

OpenFileDialogl.ShowDialog ()

If OpenFileDialogl.FileName = "" Then
Exit Sub
End If

' this part loads the file

Dim Tmp As String

Tmp = ""

FileSystem.FileOpen(l, OpenFileDialogl.FileName, OpenMode.Input)

Do While Not FileSystem.EOF (1)
Tmp = Tmp & FileSystem.LineInput (1)
If Not FileSystem.EOF (1) Then

Tmp = Tmp & Chr(13) & Chr(10)

End If

Loop

FileSystem.FileClose (1)

TextBoxl.Text = Tmp

End Sub
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Private Sub FontToolStripMenultem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
FontToolStripMenultem.Click

FontDialogl.ShowDialog ()
TextBoxl.Font = FontDialogl.Font
End Sub

Private Sub CopyToolStripMenultem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
CopyToolStripMenulItem.Click

Clipboard.SetText (TextBoxl.SelectedText)

End Sub

Private Sub CutToolStripMenultem Click (ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles _
CutToolStripMenultem.Click

Clipboard.SetText (TextBoxl.SelectedText)
TextBoxl.SelectedText = ""
End Sub

Private Sub PasteToolStripMenuItem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles _
PasteToolStripMenultem.Click

TextBoxl.SelectedText = Clipboard.GetText

End Sub

Private Sub AboutToolStripMenultem Click (ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
AboutToolStripMenultem.Click

MsgBox ("This application is a test of making a notepad application
out of VB.NET", MsgBoxStyle.OkOnly, _ "About My Notepad")

End Sub

End Class

Notice that some lines are too long so | divided them to multiple lines. In visual basic,
writing a command on multiple line requires you to add the underscore symbol ( _ ) to
tell the compiler that these two (or more) lines are actually one long line. Try to run the

application and test it.

132



Chapter 5: Understanding Variables

Chapter 5: Understanding variables

133



Chapter 5: Understanding Variables

Understanding variables

When a computer processes information or data, that data should be placed in its
memory first, then it performs different operations on that. You application as well
should process the information in memory. To accomplish that the you allocate memory
by defining variables. Simply, a variable is small piece of memory that allows the
program to process data within it.

To define a variable in VB.NET you use the following format:

Dim MyInt As Integer

Where the Dim tells the computer that you are going to define a variable. Next you write
variable name (in this case it is MyInt) and finally the data type As Integer which
tells the computer you are going to perform integer operations on the data in that
variables.

So, in order to try out integer variables, create a simple windows application, and place a

button on your form, and modify its event so that it looks something similar to this:

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Buttonl.Click
Dim MyInt As Integer
MyInt = 55 + 4
MsgBox (MyInt)
End Sub

Try this code out... you see that MyInt stores the result of the operation. You can place
any type of operation like +,-,*,/ and more... but for now let us try to create another
variable and use it with this one. Modify the code to be something like this:

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Buttonl.Click
Dim MyInt As Integer
Dim A As Integer, B As Integer
A =10
B = 30
MyInt = A + B + 2
MsgBox (MyInt)
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End Sub

In this case we are using 3 variables (A,B,MyInt). We compute using the values inside

the A,B and store the result in Myint. So basically any of the following statements is

valid:
MyInt = 22 places value 22 in MylInt
MyInt = A copies the value of A into Mylnt (10)
MyInt = B copies the value of B into Myint (30)
MyInt = A + B adds A,B and places the result in Mylnt (40)
MyInt = A - B subtructs B from A (-20)
MyInt = A + A + B + 2 adds double value of A, value of B and 2 to the total
(52)
MyInt = B*A-A multiply A by B then subtructs A (290)
MyInt = A/2 divides A by 2 (10)
MyInt = B/A divides B by A (3)
MyInt = MyInt + 1 gets the value of MyInt (usually 0) and adds one to

that (total is 1)

and you can come up with any form of statement that helps you solve your problem.

Now we start understanding what is the data type. Each variable can be one data type.
The data type tells the computer what you are going to process in this variable. For
example Integer means you are working with whole numbers (like 30,40,55) and not

fractions. So if you try out:

MyInt = 3.4

What you get is the value 3. That is because this data type can not store floating point
numbers. To solve this issue you should use Singe. To make things clear try to execute

the following code:

Dim I As Integer
I =22/ 717
MsgBox ("the PI (int) :" & I)

135



Chapter 5: Understanding Variables

Dim S As Single
S =22 /7
MsgBox ("the PI (single) :" & 3)

When you run this code, you will see that it give you 3 as the value of PI (the integer
case), then it gives you a value of 3.142857 for PI (the single case).

So why do you use integers and singles? Why not use single all the time? The answer is
performance and storage. The computer processes integer operations faster than that of
floating point numbers. And also some data types takes less storage than others. Because
of that if you are going to develop an application that performs lots integer operations it
makes sense to use integers to speed things up. In the end you select variable types
depending on the nature of your problem.

There are similar data types to Integer and Single. These are Long (to store integers) and
Double(to store floating point numbers). The difference between these and the previous
ones is that they can represent wider range of numbers. To demonstrate this try out the

following code:

MsgBox ("integer " & Integer.MaxValue)

MsgBox ("long " & Long.MaxValue)

MsgBox ("single " & Single.MaxValue)

(
(
(
("double " & Double.MaxValue)

MsgBox
The Integer.MaxValue gets the maximum value that an Integer can store. The same is
true for other data types. Of course better representation requires more memory and also

more processing time. Another example to demonstrate this is by calculating the value of

Pl using Double and Single. Try out the following code:

Dim I As Integer
I =22/ 717
MsgBox ("the PI (int) :" & I)

Dim S As Single

S =22 /7
MsgBox ("the PI (single) :" & 3)
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Dim D As Double
D=22/7
MsgBox ("the PI (double) :" & D)

| did not write the Long data type here, but you can try it. It gives the same result as that
of the integer case because Long data type can only store non-floating point values.

Another type of variables is the ones used to store complete statements, the String data

type.

Dim Strl As String
Dim Str2 As String

Strl "hello"

Str2

" my friend"

MsgBox (Strl)
MsgBox (Str2)

As you can see, this data type stores letters and symbols. And actually you can do a
number of operations on these. The simplest is to use the & operator to combine two

strings.

Dim Strl As String
Dim Str2 As String
Dim Str3 As String

Strl = "hello"
Str2 = " my friend"
Str3 = Strl & Str2

MsgBox (Str3)

You can see that Str3 now holds the complete statement “hello my friend”. More into
string data type will come with time, but here we are focused on the very basics of

variables.
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Another important data type is the Boolean data type. This one is used to evaluate logic

operations and it can only store True and False.

Dim Bl As Boolean
Dim B2 As Boolean
Dim B3 As Boolean

Dim B4 As Boolean

Bl = True
B2 = False
B3 = 88 > 10
B4
MsgBox ("bl is:" & B1)

"asmith" > "Jjohn"

MsgBox ("b2 is:" & B2)
MsgBox ("88 > 10 is: " & B3)
MsgBox ("asmith comes after john is:" & B4)

As you can see above B3 will check if 8 is greater than 10, and if so, it stores the value
True, otherwise it stores False. B4 here shows how you can compare two strings. It
checks to see if asmith comes alphabetically after john (which is the meaning of > sign
in string comparison), and obviously this is not correct, so the value of B4 is false.

Finally you have the Date data type which is used to store the time and date. You can test

it using the example below:

Dim D1 As Date
Dim D2 As Date
Dim D3 As Date
Dim D4 As Date

D1 = Now

D2 = Now.Date

D3 = "8:10:22 AM"
D4 = "2009-03-01"
MsgBox (D1)
MsgBox (D2)
MsgBox (D3)
MsgBox (D4)

The Now in the above example is used to get current system date and time. Now.Date is

used to get system date alone.
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Variables again, group box, list box

This chapter is about using Group boxes, and little about variables and list boxes.
We will create a small application to find the area of squares, rectangles, and triangles. So
let us proceed by creating a new windows application project, name it “find area” and
save it.

Next set the form title to “Calculate Area”, I assume now you already know how to do

that. Next place a two labels, two text boxes, and a button on the form to look something
like this:

B2 FindArea - Microsoft Visual Basic 2008 Express Edition

File Edit WYiew Project Buld Debug Data Format Tooks Window  Help
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4 ServiceContraller
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+|» spikeer
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{4 TableLayoutPanel Froperties -~ 0 x
[obi] TextBiox L Form1 System.Windows.Forms Form =
Timer -
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by ToolTip RightToleft Mo

O TrackBar RightToLeftLayou False

i TreeView ShowIcon True
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Now change the first label to be “length:”, second label to be “area:”, and the button text
to be “compute”. (to do that just click the control and change the text property”.
You should get something like this:
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alculate Area

length: l:l

The user enters the length of the square in the first text box, and presses the compute
button, and he/she should get the area in the second text box. The second text box should
not be modified by the user. To do so, change the ReadOnly property of the second text

box to be “true”.

length: compute

To write the code that gets the length, calculate the area, and display it, first check the
name of the text boxes because you will need these. Next double click the compute

button to write its event.

Dim L As Double ' define the length variable

Dim A As Double ' define the area variable

L = TextBoxl.Text ' get the length from the window.

A =1L * 1L ' calculate the area

TextBox2.Text = A ' display the area in the second
' text box
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Keep in mind that TextBox1, and TextBox2 are the names of the controls used to get the
data and display the result. And also remember you can change them if you want to. Now

run the application, enter a value of 10 and press compute.

K

. Calculate Area

[~ TextBox1l
™~ TextBox2

Chang the length and press compute again and see the new results. Next we will do
something similar for the rectangle. Place three labels, three text boxes, and a command
button to be something like this:

Calculate Area

length: compute

i l:l\ — TextBox4
\ —~ TextBox5

~ TextBox3

Note that control names here are just the way | got them, you might get the order
differently, or you might want to rename the controls. Next double click the compute

button for the rectangle and write the following code.

Dim W As Double ' define the width wvariable
Dim h As Double ' define the height variable
Dim A As Double ' define the area variable
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W = TextBox4.Text !
h = TextBoxb5.Text !
A=W * h !

TextBox3.Text = A !

Now run the application, and test it.

Calculate Area

length;

area:

compute

width: |10

il

height: |z0

area:  |200

The last part is the triangle. Repeat what you did with the rectangle and you should get

something similar to this:
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get the width
get the height

compute the area

dsplay the area

Calculate Area g@

compuke
compute

length:

area.;

width:

height:
area;
base:

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

height:

§

——— TextBox8
[T TextBox6
[T TextBox7

And next set the code to compute the area to be:

Dim base As Double
Dim Height As Double

Dim Area As Double

TextBox8.Text
TextBox6.Text

base =
Height =

' define the base
' define the height

' define the area

' get the base
' get the height
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Area = 0.5 * base * Height ' compute the area
' (1/2 x base x height)

TextBox7.Text = Area ' display the result.

and check the code. It works. Now look at our window.

Calculate Area g@@
length:

area
width; compute
height:

area:

base: compute
height:

area;

It does not look good actually and a little bit confusing because there are three compute
buttons, and the fields are mixed. The solution to this is to use GroupBox control. Now

search with the controls and add a GroupBox control on the form.

Calculate Area EJ@FZI
length:

area;

height:

area

height:
area

GroupBot

Next select the labels, textboxes and the button that is used for the square, and drag them
so that they fit inside the group box. Click then on the group box and set its text property

to be square. You should get something similar to this:

144



Calculate Area E@El
Square
area;
width: compuke
height:
area;
.

area:
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Notice that you might need to move the controls a little bit to make them fit. The group

box can be moved using the arrows symbol that appears when you click inside it.

l_?\\tra.lare

i length:
m}

. area:
o

=

Repeat the same thing for the rectangle and triangle to get something like this:

Calculate Area Q@@

Square
length:

area:

Rectangle
width:

height:

area:

Triangle
base:

height:

areat

compute

compute

compute

As you can see group box allows easy movement of controls on the form at design time

and also gives a better view of your application. Now we start working with list box. It is

used to view a list (which is no surprise). What we want to do here is displaying each

area being computed on the right side in such a way the previous results and

computations are displayed as well. To do so, add a group box to the right of your

window and put inside it a listbox control. You should have something like this:
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B FindArea - Microsoft Visual Basic 2008 Express Edition

File Edit Wiew Project Build Debug Data Format Tools  Window Help

El=REERe ™ - A =R 9 . -5 » w3 5 (E | 0k @
Toolbox > 1 x Start Page | Forml,vb*  Formil.vb [Design]*
=% ComboBox 4

E ContextMenuStrip

Calculate Area

[ Datatridview
=] Dataset Square Histary
g =! o

T DateTimeFicker o i l:l ListBioxc1
Q DirectaryEnkry area: l:l
{i DirectarySearcher
= Rectanigle
) ErrorProvider

= height:
25l FileSystemiiatcher EliEEl l:l
&= FlowLayoutPanel )

= i Triangle
(=] FolderErowserDialog s l:l
E FontDialog

height:

") qroupeos e [

HelPravider wes ||
o 0

€3l HacrollBar
=1 Imagelist
A Label
A LinkLabel

=3 ListBox

The ListBox1 that appears here does not appear while the application is running. What
you see now is the name of the listbox control. Now we modify the code of the square so
that we add the area computed into the list box. Double click on the compute button of

the square, and modify its code to be like this:

Dim L As Double ' define the length variable

Dim A As Double ' define the area variable

L = TextBoxl.Text ' get the length from the window.

A =4 * 1L ' calculate the area

TextBox2.Text = A ' display the area in the second text
' box

ListBoxl.Items.Add ("the area of the square is:" & A)
' add the item

ListBox1 is used to communicate with the list, .Items is used to access the list of items
that it is displaying (which is at the beginning of execution is empty), .Add is used to add
the information or message into the Items of the list box. "the area of the square is:" & A

is evaluated first, and then the result is added into the list box items.

For the rectangle, modify its compute button to be something like this:

Dim W As Double ' define the width variable
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Dim h As Double ' define the height wvariable
Dim A As Double ' define the area variable

W = TextBox4.Text ' get the width

h = TextBox5.Text ' get the height

A =W?™*h ' compute the area
TextBox3.Text = A ' dsplay the area

Dim S1 As String
Dim S2 As String

S1 = "The area of rectangle is:" the message

S2

S1 & A ' write the message then the area, and

' store the new message in S2

ListBoxl.Items.Add (S2) ' add the message to the list box

The same method to add item to the list box is called, but the way we generate the

message is a little bit different. Finally the rectangle code should be:

Dim base As Double ' define the base

Dim Height As Double ' define the height

Dim Area As Double ' define the area

base = TextBox8.Text ' get the base

Height = TextBox6.Text ' get the height

Area = 0.5 * base * Height ' compute the area (1/2 x base x height)
TextBox7.Text = Area ' display the result.

Dim Str As String

Str = "The area of triangle is: " & Area ' generate the whole message
' directly
ListBoxl.Items.Add(Str) ' add the message to the list

Now you see also that the message is generated in a different way again. So you can
choose the way that best suits you. Now run the application and calculate few areas.
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Calculate Area

Square
length:

areat

widkh:
height:

area;

Triangle
base:

height:

areal

Rectangle

i} cormpute

2

compute

30

0 compute

50

(5]

1000

Hiskary
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the area of the square is;40
The area of rectangle is:600
The area of triangle is: 1000
the area of the square is;40
the area of the square is: 12

You should get something similar to this at run time. You can compute more than once

and see that the list box keeps adding new results. Next we see how to make a clear

button to clear the content on the form (for the listbox and the textboxes). Simply add a

button on the form, you should get something similar to this:

) [ | 5

v B X
A~

9 .

Start Page

,_-_'l

Farmil.vb* - Forml.vb [Design]*

b dd

1 %= (=

Square
length:

area.

Rectangle
width:

height:

area.

Triangle
base:

height:

area.

Hiskory

ListBox1

clear

And add the following code in the clear button’s event:

TextBoxl.
TextBox2.
TextBox3.
TextBox4.
TextBoxb5.
TextBox6.
TextBox7.
TextBox8.

ListBoxl1.

H
0]
X
jat
Il

nwn

H
(0]
b
jas
Il

mwn

H
0]
X
jat
Il

wn

H
(0]
X
jas
Il

mwn

wn

mwn

wn

H
(0]
X
jas
Il

Items.Clear ()

clear all the text boxes

' clear the list box
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As you can see text boxes are cleared by setting their text property to empty string “,
while listboxes you just give a Clear command for them. Run the application, compute a
number of areas, and finally hit clear and see how the listbox and all textboxes are
cleared from the text.

So basically we worked just a little bit with variables, saw how to work with groupbox,
and saw the basic operation of listboxes. More details will be given into listboxes, but for

now we need to focus more on the programming aspect of the language.
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IF statement

In VB.NET there are many forms for the IF statement. They all work by
evaluating some expression and if the expression is correct (evaluated to true) then the
code within the IF block is executed. Now check out the first simple form of IF statement

If expression Then
Statement

Statement
End If

The expression here is logical one. For example A>10, A<99, B>=A and so on. If the
expression is correct, the statements inside the IF block get executed. The statement
could be any valid VB.NET statement (even another IF statement). Now here is an

example of the IF statement that always get executed:

If 10 < 100 Then
' display a friendly message
MsgBox ("You must see this message")
End If

Since 10 is always smaller than 100 the condition always evaluates to true and you will

always see the message. Now change it to be:

If 10 > 100 Then
' display a friendly message
MsgBox ("You must see this message")
End If

The code within the block will never get executed. Now start a new project, put a button

on the form and go to its event handler and add the following code:

Dim A As Integer
Dim B As Integer

A = InputBox ("enter the value of A")

os]
Il

InputBox ("enter the value of B")
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If A > B Then
MsgBox ("A is greater than B")
End If

If A < B Then
MsgBox ("A is smaller than B")
End If

If A = B Then
MsgBox ("A is equal to B")
End If

The InputBox is a function that reads a value from the keyboard. So the program reads
two numbers and check their status. Run the program and try different values for A and B
to see how it works. Also debug the program (by pressing F10 to execute one statement
at a time) and see how the code get executed internally.

Another variation of the IF statement is the IF ... ELSE. It has he following format:

If expression Then
Statement

Statement

Else
Statement

Statement

End If

The statements in black get executed when the expression is true, while the statements in
red are ignored. However if the expression is evaluated to false then the statements in
black are ignored while the statements in red are executed. To see how it works consider

the following example:

If 10 > 100 Then
' this message is never displayed
MsgBox ("10 is greater than 100")

Else

this message is always displayed
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MsgBox ("10 is smaller than 100, what a surprise!!!")

End If

The last form of the IF statement is the IF...ELSEIF... statement. Think of it as a

multiple if statements combined into one. The form is as follows:

If expressionl Then
Statement

Statement

Elself expression2 Then
Statement

Statement

Elself expression3 Then
Statement

Statement

Else
Statement

Statement
End If

In this case if expressionl is evaluated to true, then its statements are executed and then
the rest of the IF statement is ignored. If not, the expression2 is evaluated and its
corresponding statements are executed and the rest of the checks are ignored... so check

out the example below to have an idea about how it works:

If MyAge < 13 Then
' you must be a child
MsgBox ("Child")
ElseIf MyAge < 20 Then
' you are a teenager
MsgBox ("Hello Teenager")
ElseIf MyAge < 35 Then
' Your age is acceptable
MsgBox ("Hi there young man")
Else

' the person is old
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MsgBox ("Hello there old man")
End If

So basically this is how the if statement works. We will create a simple Number Guessing
Game and see how the IF statement helps us to do it. So basically start a new project, and
Create a form with two buttons, a list box and a label as shown below:

Buld Debug Data Format Tools  Window  Community  Help

Ga | 5 9 G- hon @ SE(Ees  QIEENR RN
L 4 Start Page | Forml.wb* “Forml.vb [Design]®
A
:I @ Guess My Number £ = @
ListBox1
Start
Atkernpts:

0 ]

C Guess a number :\

o o

Now for the Start button’s event write the following code:

Dim SecretNumber As Integer

Dim Attempts As Integer

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Buttonl.Click
Randomize ()
SecretNumber = Int (Rnd() * 100)
Attempts = 0
ListBoxl.Items.Clear ()

Labell.Text = "Attempts:" & Attempts.ToString
End Sub

The variables SecretNumber and Attempts are declared outside the subroutine so that

their value will persist during program execution. The statements

Randomize ()

SecretNumber = Int (Rnd() * 100)
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Are used to generate a random number. The numbers are usually generated using some
pattern. Each execution the same pattern of numbers appears. The first statement
Randomize()makes sure that does not happen. The Rnd()function is used to generate a
random number between 0 and 1. Multiply that by 100 you get a value between 0 and
100.

Attempts = 0
ListBoxl.Items.Clear ()
Labell.Text = "Attempts:" & Attempts.ToString

These statements resets the number of guessing attempts the play has made, and clears
the listbox from previous attempts.

The code for the second button is:

Private Sub ButtonZ Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click
Dim MyNumber As Integer
Dim Tmp As String
Tmp = InputBox ("Enter a number between 1 and 100", "Guessing

game")

If IsNumeric(Tmp) Then
MyNumber = Tmp

Else
MsgBox ("you should enter a number")
Exit Sub

End If

If MyNumber = SecretNumber Then

MsgBox ("You Guessed the correct number", MsgBoxStyle.OkOnly)
ElseIf MyNumber > SecretNumber Then

ListBoxl.Items.Add("you should enter a lower number")

MsgBox ("your guess is wrong")
Else

ListBoxl.Items.Add ("you should enter a higher number")

MsgBox ("your guess is wrong")

End If
Attempts = Attempts + 1
Labell.Text = "Attempts:" & Attempts.ToString
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End Sub

The code is explained as follows:

Dim MyNumber As Integer
Dim Tmp As String

Tmp = InputBox ("Enter a number between 1 and 100", "Guessing game")

Here we define a number variable to store our guess in. We also need a string variable.
This one will hold the value enter by the user so that we can check if it is a number of not

(because the user can enter text value instead of a number).

If IsNumeric(Tmp) Then
MyNumber = Tmp

Else
MsgBox ("you should enter a number")
Exit Sub

End If

The IsNumeric is a function that is used to check if a string represent a number or not. So
this part will assign the number inside Tmp into MyNumber if it is a proper number
representation. Otherwise you get a message telling you about the error and the execution

to the subroutine terminates because of the Exit Sub statement. Next:

If MyNumber = SecretNumber Then
MsgBox ("You Guessed the correct number", MsgBoxStyle.OkOnly)
ElseIf MyNumber > SecretNumber Then
ListBoxl.Items.Add ("you should enter a lower number")
MsgBox ("your guess is wrong")
Else
ListBoxl.Items.Add ("you should enter a higher number")
MsgBox ("your guess is wrong")
End If

This is the important part were we check the number against what the computer

generated. If the numbers are a match then we display a message telling the user about
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his guess. If not the user get a wrong guess message and the computer tells if you should

guess a higher or lower number. Finally:

Attempts = Attempts + 1
Labell.Text = "Attempts:" & Attempts.ToString

Will only update the number of attempts.

So this is a very simple introduction to IF statements, and we will be using these more

often in later chapters.
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FOR statement

Almost every language has some kind of looping statement (in case you don’t
know what that does, it allows the execution of a number of statements several times). In
VB.NET there are a number of looping statements, these are REPEAT, DO and FOR. We
will talk about the easiest of them all which is the FOR loop. The FOR loop is written
like this:

For variable = Min To Max Step JumpStep
Statement

Statement

Next

The code will execute the statements between the For and Next parts by setting the
variable to Min, increasing it by one every time until it reaches Max. To make things

clear consider this example

For A = 1 To 10
MsgBox ("The value of A is:" & A)
Next

The result of executing the code above is ten message boxes telling you the value of A
every time.

Now let us consider another example. Here you have a form with a textbox and a
ComboBox. You select font size from the combo box and the text size changes

accordingly.

Private Sub Forml Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load
' this part fills the combobox with the sizes of font that we
' can pick from
Dim I As Double
For I = 12 To 70
ComboBox1.Items.Add (I)
Next
End Sub
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Private Sub ComboBoxl SelectedIndexChanged(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
ComboBox1.SelectedIndexChanged

' this part changes font size

Dim F As Font
F = New Font ("COURIER NEW", ComboBoxl.Text)

TextBoxl.Font = F
End Sub

You notice two things in the example, first the loop does not start from 1, it starts from
12, you can start from any value you like, for example start from 283732, -12, 0, 88888,
etc. Second the data type of the variable | is double. You can use Single, Double,

Integers, Long... You are not restricted here.

If we want to display the numbers between 5 and 50 by adding 5 to the previous in each

step then:

Dim Counter As Integer

For Counter = 5 To 50 Step 5
MsgBox (Counter)

Next

Assume we need the values 0, 0.1, 0.2, 0.3, 0.4, 0.5... 1.0. This can be done in two ways:

Dim Counter As Integer

Dim V As Double

For Counter = 0 To 10
V = Counter / 10.0
MsgBox (V)

Next

This method requires extra variable, and does not take advantage of the for loop. A better

way is to use the STEP keyword with double or single data type to make it easy for us:

Dim Counter As Double

For Counter = 0 To 1 Step 0.1
MsgBox (Counter)

Next
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One last important thing to notice is that the initial value of the variable should always be
smaller than or equal to the value after the To keyword, otherwise the for loop does not

get executed and it is skipped. For example:

For Counter = 10 To 1
MsgBox (Counter)
Next

Will never give you message box at all. To fix this and make the count down work, just

put a negative step value:

For Counter = 10 To 1 Step -1
MsgBox (Counter)
Next

These are most of the details needed to work with the For loop. The next example is a
simple one showing how to use the FOR loop to identify Prime number.

Prime numbers are numbers that can only be divided by themselves and 1 with
remainder=0. So this means if we have number 9212, we should check the remainder of
dividing this number over all the values from 9212 to 2 and it should never give a zero if
it is a prime. Without for loop this is very hard to compute. The code to calculate the

prime number is:

Dim MyNumber As Integer

Dim RemainderIsZeroFlag As Boolean
Dim I As Integer

' read a number from the screen
MyNumber = InputBox ("Enter a number")

this is a flag to tell us when the condition
' of prime number is not satisfied
RemainderIsZeroFlag = False
' start checking all the numbers
For I = 2 To MyNumber - 1

if the condition is not satisfied
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If MyNumber Mod I = 0 Then

' mark that the remainder is not zero
RemainderIsZeroFlag = True
End If

Next

' if there was any remainder then tell the user

' that the number is not prime, else it is.

If RemainderIsZeroFlag Then

MsgBox ("The number is not prime")
Else

MsgBox ("The number is prime")
End If

Next chapter we will start working with arrays and collections, and things will get more
exciting.
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Arrays

In many cases you need to perform processing on huge amount of data. For
example you may want to find an average of 7000 values in a file, or reading unknown
number of people names into your application and recalling them back. In such case it is
inconvenient to define all these variables separately. Instead you define an array which
holds all the records.
Think of an array as a big variable that you can get and store values in it by specifying
position. For example, below is an array of integer, let us call it A:

33
s
)
)
19
77
1212
0

in
in
in
in

Element
Element
Element
Element
Element
Element
Element
Element

in
in
in
in

<o u|s|w|v]-]o
b B B B

The cells in green are just shown here to show you the position of the variable, while the
cells in purple show you the content of each variable. As you can see here this array can
store 8 variables (starting from 0 and ending at 7). The first location is always 0, some
people might find it confusing. You can ignore the first location and avoid any confusion,
but you need to know where does the indexing of the array start.

In VB.Net to create an array like the above, you write the following:

Dim A(7) As Integer

This statement generates an array that can store integers. The array has 8 elements
(starting with index 0, and ending with 7). When the statement above is executed, you get

the following result in memory:

Element in
Element
Element
Element
Element
Element
Element
Element

in

in

in

in

in

in

BS] RO KS;1 IFNY K¥) [N P K}
i o [l o) il gl o) g
o|o|o|o|o|o|o|o

in

To fill the array, you use something like below:

' fill element in locations 0, 1, 2, and 7 (no need to fill in order)
A(l) = 77
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A(2) = 14
A(0) = -1
A(7) =19

' fill element in location 3 (can use expression to find the location)
A(2 + 1) = 321

' fill element in location 5 (can use variable to find the location)
Dim J As Integer
J =5
A(J) = -1000

In order to understand how this works, check out the graph below:

Element 0 in A =L

Element 1 in A v/

Element 2 in A 14 A(l) = 77
Element 3 in A Sical A(2) = 14
Element 4 in A 0 A(0) = -1
Element 5 in A -1000 A(7) = 19
Element 6 in A 0 A(2+1) = 321
Element 7 in A LS A(J) = -1000 (J is 5)

Now, let us fill the array with numbers from O to 7:

' define array first

Dim MyNumbers (7) As Double

' define a counter

Dim I As Integer

' fill the array

For I =0 To 7
MyNumbers (I) = I

Next

If we want to fill the values from the keyboard (let us say, we want the user to enter 10

names):

' define the array

Dim MylONames (9) As String
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' define a counter

Dim C As Integer

' fill the array
For C = 0 To 9
MylONames (C) = InputBox ("Enter the number number " & C)

Next

To get the values out of the array, you use the same format used above. For example the

following code shows the content of an array in a list box:

' display the result
ListBoxl.Items.Clear ()
For I =0 To 7

ListBoxl.Items.Add (MylONames (I))
Next

To test what we have learned, you can find a simple application on the web site that
shows you how to use arrays, by filling them, finding max and min values, and finding
average. You need to add a DataGridView, and 4 CommandButtons to your form. The

code is:

Public Class Forml

' we define two arrays one to store names, another to store marks
Dim Names (9) As String
Dim Marks (9) As Integer

' we define a variable to store how many element of the array we

' used

Dim StCount As Integer = 0

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Buttonl.Click

' read the name and mark and put them in the next empty slot
Names (StCount) = InputBox ("Enter the name of student")
Marks (StCount) = InputBox("Enter the mark")

' the new name and mark should be displayed on the data grid
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DataGridViewl.Rows.Add (Names (StCount), Marks (StCount))

' move the counter to the next empty slot
StCount = StCount + 1

End Sub

Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click
' find the maximum mark
Dim I As Integer ' used for counting
Dim MaxPos As Integer ' used to remember the index of
maximum mark
MaxPos = 0 ' assume first mark is the maximum
For I = 1 To StCount - 1 ' loop over all other slots
' is there an element with a mark greater than the current maximum?
If Marks (I) > Marks (MaxPos) Then
MaxPos = I ' we found a new max,

' update our maximum

End If
Next
MsgBox ("student " & Names (MaxPos) & " has the maximum mark")
End Sub

Private Sub Button3 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button3.Click

' find minimum

' it is identical to the previous, except for the condition
Dim I As Integer

Dim MinPos As Integer

MinPos = 0
For I = 1 To StCount -1
If Marks(I) < Marks (MinPos) Then
MinPos = I
End If
Next

MsgBox ("student " & Names (MinPos) & " has the minimum mark")

End Sub
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Private Sub Button4 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Buttond4.Click

Dim I As Integer ' I is counter
Dim AVG As Double ' Used to store the sum and finding
' the average
AVG = 0 ' The avg 1is zero
For I = 0 To StCount - 1 ' Loop over all elements in the
' array
AVG += Marks (I) ' Add each element to the some of

the previous ones

Next

AVG = AVG / StCount ' divide the total by number of
' elements to get the average

MsgBox ("the average is:" & AVG)

End Sub

End Class

Next chapter we will start working with collections, and see how they are simpler than

arrays.
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Collections
Last time we spoke about arrays, and saw how to work with them. Today we

check out something similar and easier to use, and that is collections.
Collections are very similar to arrays. They are used to store a number of values (or

variables), so that you can process them all.

Array A CollectionC
33 33 &
22 22
43 43
55 55

There are a number of differences between arrays and collections. First difference is that
the indexing for arrays starts with zero, while for a collection it starts with 1. To

understand this, consider the image below:

Array A Collection C
33 33
D
22 22
43 43 1

g 55 55
L V=A(3) V=C(3)
V=A(1) V=C(1)

Now the statement V = A(3) will place the value 55 in V because the indexing start at
zero in arrays. However the similar statement V = C(3) will place 43 instead because
collection indexing is different. The same applies for the second statement.

Another important difference is the data type. All Array elements has the same data type.
So if you have an array:
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Dim A(0 To 9) As Integer

then A(0), A(1), A(2)... A(9) are all Integers. Collections on the other hand do not
require this. You can store integers, reals, strings, bytes,... etc. in the same collection.

This can be illustrated below:

Array A CollectionC
I3
33 33
22 22.5
43 “Hello”
55 2010-01-01

Usually you will use the same data type for all elements of the collection; however you
still have the option to use different data types whenever you need to.

Another difference between arrays and collections is that collections can add elements
and remove elements directly and change in size without any need for some kind of
processing, while arrays are fixed in size, and you cannot insert values at specific

locations at random.

Array A CollectionC
33 33
N
49
22 65
43 21
55 17
31
33
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Finally array elements can be updated and overwritten, while collections are not. To

make this clear check out this:

Array A CollectionC
33 33
22 65
43 21

> 55 17
A(3)=55 5
L bes’\

In this example if you write C(3) = 55 you get an error, that is because collection does not
allow you to update or overwrite the content of an element. However there is a way to

overcome this. We will discuss this later.

Now let us see how to define a collection. There are two ways to define a collection:

Dim C As New Collection

In this example you create a collection object that is ready to be used. So you can add,
remove elements, get the number of items, or do whatever you want with the collection

directly. Another way is:

Dim C As Collection

here C is not ready yet to be used. It does not point to a collection yet. You can never use

it. To be able to use it later on in the code you should write:

C = New Collection

This will allow you to use the collection without any problem. The first method of

defining a collection is the one you will probably use the most.
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Now in order to add elements to the collection you use the add method.

Dim € As MNew Collection
C.hdd
&dd (Item As Object, [Key &= String = Mothing], [Before As Object = Mothing], [After &s Object = Mothing])
Item:
Required. An object of any type that specifies the element to add to the collection.

When you write C.Add the compiler shows you the parameters that you should provide.
The ones in the square brackets are optional. The parameters are:
e Item: is the value you want to store
e Key: you can provide a text value to quickly access the elements of collection
instead of providing numbers to access them. For example the code below will

store the value 40 in V:

Dim C As New Collection
C.Add (33, "Smith")
C.Add (40, "Michel™)
C.Add (77, "John™")

Dim V As String
V = C("Michel™)

e Before: is the index of the item you want the new element to be inserted before.
e After: is the index of the item you want the new element to be inserted after.
Next is removing elements. This simple, you just provide the index of the element you

want to remove:

C.Remove (3)

This removes the 3™ element from the collection.

Also getting the number of elements is as easy. You use the count function.

I = C.Count

Finally we describe how to simulate the functionality replacing or updating an item in the

array using collection.
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If we write :

C.Add (N, , , 7)
C.Remove (7)

This will have exactly the same effect as:

A(6) =N

So this is a basic introduction about collections. Next is a simple application
demonstrating the use of collections. Create a windows form, and make it similar to what

you see below:

Test Collection E”Elgl

- [Listeon
Clear Collaction u}

Add Name

Get Murnber of Ttems

Wigw Thems in Listhox

Remove Element

Replace a name

Next write the code below:

Public Class Forml

Dim MyCollection As New Collection

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Buttonl.Click
' this method clears all the elements in the collection
MyCollection.Clear ()
End Sub

Private Sub ButtonZ Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button2.Click
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' read a name
Dim Name As String

Name = InputBox ("enter a name")

' add the name into the list
MyCollection.Add (Name)
End Sub

Private Sub Button3 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button3.Click

MsgBox ("the number of items is:" & MyCollection.Count)

End Sub

Private Sub Button4 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button4.Click
' clear old content

ListBoxl.Items.Clear ()

' insert the items into the list box

Dim I As Integer

For I = 1 To MyCollection.Count
ListBoxl.Items.Add (MyCollection (I))

Next

End Sub

Private Sub Button5 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button5.Click
' get element position
Dim I As Integer
I = InputBox("enter the element number you want to remove:")
MyCollection.Remove (I)
End Sub

Private Sub Button6 Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Button6.Click
' get element position
Dim I As Integer
Dim N As String
I InputBox ("enter the element number:")
N
MyCollection.Add (N, , , I)

InputBox ("enter the new name:")

MyCollection.Remove (I)
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End Sub

End Class

The code is very simple and at your level you should understand it very easily. If you
have any problem with it just send me notes about it. Next chapter we will start working

with functions, and see how it makes coding much easier for us.
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Functions

Up to this point, when you want to write an application you would simply write
all your statements into one single block and try to solve all the problems in that simple
block. However there is a better approach to write applications by dividing the
application into a number of blocks that form together one application. These what
functions are. Think about functions as small or mini-programs that each is designed to

address a simple problem.

Functions make your applications easier to write and easier to understand. Now let us
consider this example: you need to find the factorial for three variables, A,B and C. (The
factorial of 4 is 4x3x2x1, and factorial of 7 is 7x6x5x4x3x2x1).

Usually to solve this issue you write something like:

A =10
B =25
C =4
FA =1
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Next

So if you have for example 30 variables, you might need to rewrite the code 30 times
(assuming you are not using arrays). However if you think about this in a different way,

that is: Could I have a statement that get me the factorial? Then the code would be

something like:

FA = Factorial(A)
FB = Factorial(B)
FC = Factorial(C)

Which is very easy to write and understand. All you need is to tell the computer what

Factorial really is:

Function Factorial (ByVal N As Integer) As Double

Dim F As Double ' the factorial total

Dim I As Integer ' the counter

F=1 ' the initial value of F

For I = 1 To N ' this loop to calculate the factorial
F=Fx*1I

Next

Return F ' return the result

End Function

Now no matter how many times you need to calculate the factorial, you can just call it
whenever you need. You don’t have to worry about the loop or initializing F or anything

else. You do it only once and you can use it anywhere.
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Program
Function A
Step 1
Step 2
Step 3

Call function A
Step 4
Step 5

Function B

Call function B
Step 6

Call function A

Consider the above figure. It shows how the program behaves when it encounters a
function call. The program executes normally, until it reaches a function call. At that time
it will transfer its execution to function A. It will execute the function, get the result, and
return back to the main program. The execution continues from the function call, and
again, when there is another function call the process in repeated.

The functions you use could be built in functions, which means they are already written
and available in the compiler, or user defined functions which are the ones you write.
Built in functions are used to do general operations needed in most programs, and to
make life easier for programmers. Examples of these are the InputBox function which

shows a small window to read values from the display.

Functions

What number would vou like to compute the
Factorial bo?

|

180



Chapter 11: Functions

Other examples are math functions like Math.Pow - which finds the power of a number -
and Math.Abs - which finds the absolute value of a number - and string functions like
UCase and LCase.

As for user defined functions, you can define a function as follows:

' the factorial function

Function Factorial (ByVal N As Integer) As Double

Dim F As Double ' the factorial total
Dim I As Integer ' the counter
F=1 ' the initial value of F
For I =1 To N ' this loop is used to calculate the
' factorial
F=F*1
Next
Return F ' return the result

End Function

Function, End Function parts define where the code of the function starts and when it
ends.

Factorial is the name of the function. You can choose any name however you might want
to choose a meaningful name to remind you what this function does.

ByVal N As Integer is the parameter of the function. For now ignore the ByVal part. The
parameter is a value passed from your program to the function so that the function could
work on it. You define all the parameters between the brackets.

As Double which comes after the brackets tells the compiler what data type this function
returns. When a function finish its processing it should return the result in the specified
data type.

Return is used to tell the compiler what is the result of executing this function.

The following is an example of a function:

' the sum function
Function Sum(ByVal V1 As Integer, ByVal V2 As Integer, ByVal V3 As
Integer) As Integer
Return V1 + V2 + V3 ' calculate the sum and return the result in
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' one single step

End Function

Now let us check the application included with the tutorial and see how it works:

Test functions E]@E]

Factarial Max Yalue in
Array

Sum AYG of an
array

It allows you to compute the factorial of a number, find the sum of 3 numbers, read and

find max value or average of an array.

The factorial function is:

' the factorial function

Function Factorial (ByVal N As Integer) As Double

Dim F As Double ' the factorial total

Dim I As Integer ' the counter

F=1 ' the initial value of F

For I =1 To N ' this loop is used to calculate the
factorial

F=F*1I
Next
Return F ' return the result

End Function

and the code of the factorial button is:

' read the number from screen

Dim MyNumb As Integer

Dim R As Double

MyNumb = InputBox ("What number would you like to compute the
factorial to?")

R = Factorial (MyNumb)

MsgBox ("the result is:" & R)
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Check out how to call the function, you use its name and pass the parameter value. You

can even call the function in the following ways:

= Factorial (MyNumb + 2)
6)

77/2)

= Factorial (A - B)

= Factorial

= Factorial

YR VSRS

(
(
(
(

and the value of the expression between the brackets is evaluated and passed to the
function and placed in the variable N.
The rest of the code is straight forward. However | would like to highlight the functions

that process functions:

' the max value in an array

Function GetMax (ByVal A() As Integer) As Integer
Dim I As Integer

Dim Max As Integer

Max = A(0) ' assume the max value 1s the
' first value
For I = 1 To A.Length -1 ' loop over all other values in
an array
If Max < A(I) Then ' if we find another wvalue

' larger than max then

Max = A(I) ! update max
End If
Next
Return Max ' return the result

End Function

' the avg value of an array
Function GetAVG(ByVal A () As Integer) As Integer
Dim I As Integer

Dim sum As Integer

sum = 0 ' assume the sum value is 0
For I = 0 To A.Length -1 ' loop over all other values in
an array

sum = sum + A (I)
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Next

Return sum / A.Length ' return the result

End Function

' read array
Function ReadArray () As Integer ()
' the counter

Dim I As Integer

' the number of elements

Dim N As Integer

' read the number of elements from the display

N = InputBox ("how many elements in the array")

' create the array
Dim A(0O To N - 1) As Integer

' read the elements of the array
For I =0 To N -1
A(I) = InputBox("enter the element:" & I.ToString)

Next
' return the result

Return A

End Function

When you pass array to a function you use brackets () to tell the function that it is going
to receive the array. In ReadArray() When the function returns an array, you add brackets

after the return data type.

Next chapter we discuss functions more.
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ByVal & ByRef
One of the useful properties of functions is that it allows you to propagate changes

in a parameter back to its original variable. For example consider this simple functions:

Function TestByVal (ByVal N As Integer) As Integer
N =20
Return N

End Function

Function TestByRef (ByRef N As Integer) As Integer
N =0
Return N

End Function

Now if you call the functions like this:

Dim K1 As Integer 100

TestByVal (K1)
MsgBox (K1)

Dim K2 As Integer = 100
TestByRef (K2)
MsgBox (K2)

The first MSGBOX will display the value 100, while the second will show the value

zero. This can be explained as follows:

When the computer sees the ByVal keyword it will create an independent copy of
the variable you are passing to the function and work on it. In our example TestByVal,
the function sets the variable N to zero. Since it is passed by value this won’t affect the

orginal parameter K1.
However when you use ByRef keyword the computer will create a copy of the

variable that is linked to the original parameter. In other words the variable N in the

example is another name for the variable K2, so when you change N in the second
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function, K2 changes as well. So this is why you get the value zero from the second

MSGBOX.

Now let us create a useful example to swap two numbers:

' swap function
Function Swap (ByRef V1 As Integer, ByRef V2 As Integer)
Dim Tmp As Integer

Tmp = V1
vVl = V2
V2 = Tmp

End Function

Here you are passing two numbers into the function and the function swaps them. Now to

call the function you can try something like this:

Dim N1 As Integer

Dim N2 As Integer

N1 = InputBox ("Enter N1")
N2 = InputBox ("Enter N2")
Swap (N1, N2)

MsgBox ("N1:" & N1)

MsgBox ("N2:" & N2)

So whenever you call the function the numbers are changed. Try to modify the code of

the function to have some errors, for example let it be like this:

' swap function modified
Function Swap (ByVal V1 As Integer, ByVal V2 As Integer)
Dim Tmp As Integer

Tmp = V1
vVl = V2
V2 = Tmp

End Function

Try the same code and you will see it will not work as we clarified before. Also try

modifying the function to be like this:
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' swap function modified
Function Swap (ByVal V1 As Integer, ByRef V2 As Integer)
Dim Tmp As Integer

Tmp = V1
vVl = V2
V2 = Tmp

End Function

Here you are going to get strange result, one of the values will be changed, while the
other not simply because one of the parameters if by reference and the other is by value.
So just in case you are getting unexpected results and your function code appear to be
correct, just make sure that the ByVal and ByRef keywords are used correctly.

Next chapter deals with subroutine, and try to create a useful sort program.
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Subroutines

In vb.net you can write other type of coding blocks called subroutines.
Subroutines are almost exactly similar to function except they don’t return a value. In this
chapter we are going to create a simple application that stores person’s name and
telephone number and allows you to search the names. If you did not read the chapter
about working with functions, then you won’t be able to understand this one.

Open a new project, and then create the interface similar to the below:

@9 TestSub1 - Microsoft Visual Studio

File Edit Wiew Project Buld Debug Data Format  Tools  Window  Help

[k AR - A RN RASRE ZAR=NN ST - )
Toolbox * 0 x Form1.vb [Design]
HelpProvider A

€03 HacrollBar B¥ Phone book — _|
(=l ImageList L )
A Label

A LinkLabel

% ListBox

237 List¥iew

MaskedTextBox

= MenuStrip

_jp MessageQueue

m MonthCalendar

o] MotifyIcon

E::] MumericUpDown

£| OpenFilzDialog

ﬂ PageSetupDialog “

Data Sources > 1 X

a @35 O

You just add a DataGridView control and a menustrip. Set fields for the DataGridView
control.

Next go to the code window and write the following:

' define the main variables
Dim Names As New Collection

Dim Tels As New Collection

These two collections are going to store the names and telephone numbers, next write:

' add new person

Sub AddContact (ByVal CName As String, ByVal CTEL As String)
Names .Add (CName)
Tels.Add (CTEL)

End Sub
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This one is a subroutine that will add the name and telephone numbers to the collections.
As you can see there is no return value, and the definition is very similar to the functions.
The next subroutine is used to view the content of collections in the DataGridView
control.

display the names in the grid

Sub ViewContacts (ByVal DGV As DataGridView)
DGV.Rows.Clear ()

Dim I As Integer

For I = 1 To Names.Count
DGV.Rows .Add (Names (I), Tels(I))
Next
End Sub

Now, we need to add the code for the “Add New” person menu item, go to the user

interface, and double click the Add New menu item, and write the code:

the handler for the add new contact command

Private Sub AddNewToolStripMenuItem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
AddNewToolStripMenuItem.Click
Dim N As String
Dim T As String

N = InputBox ("Enter the name of the contact:")
If N = "" Then

Exit Sub
End If

T = InputBox ("Enter the tel number:")
If T = "" Then

Exit Sub
End If

AddContact (N, T)
ViewContacts (DataGridViewl)
End Sub

If you check the definition of the block:
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Private Sub AddNewToolStripMenulItem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
AddNewToolStripMenultem.Click

you realize that the event handler is actually a subroutine. So we have been using
subroutines all the time. Next create a search function and the event handler for the

search menu item:

' the search function
Function GetTelForName (ByVal Name As String) As String
Dim I As Integer

For I = 1 To Names.Count
If Names(I) = Name Then
Return Tels (I)
End If
Next
Return ""

End Function

Private Sub SearchToolStripMenulItem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
SearchToolStripMenulItem.Click

Dim N As String
Dim T As String

N = InputBox ("Enter the name you are searching for:")
If N = "" Then

Exit Sub
End If

T = GetTelForName (N)
If T = "" Then
MsgBox ("Name not found")
Else
MsgBox ("the tel number is:" & T)
End If
End Sub

Finally run the application, try to add some names, and perform a search. So this is a

quick example about using subroutines.
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In VB.NET, you can use For loop which we saw how to use in one of the

previous tutorials. Another type of loop is the Do loop. The format of this loop can be

one of the following:

Do
Statement. ..

Statement...

Loop While Condition

Or

Do
Statement. ..

Statement...

Loop Until Condition

Or

Do While Condition
Statement...

Statement. ..

Loop

Or

Do Until Condition
Statement. ..

Statement. ..

Loop

The location of the condition tells when the checking of exiting or staying in the loop

should be performed. For example:



Chapter 14: Do Loop

Do While K<10
Statement. ..

Statement...

Loop

Here the check is performed every time before the loop is executed. It is possible in this

example for the loop to never get executed. However if you write it like this:

Do
Statement...

Statement. ..

Loop While K<10

The check is performed after the loop is executed. So here the loop is executed at least

once.

Now let us test the Do Loop with an example:
wFormt R (e

Count from 1to 10 FOR
LOOP

‘ Count from 1to 10 using
DO LOOP

Find SQRT

e = ==

Create a form similar to the above picture, and then for the first button write the code:

Dim I As Integer

ListBoxl.Items.Clear ()

For I =1 To 10
ListBoxl.Items.Add(I)

Next
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This is the standard For loop, Now we will create a similar loop using the Do loop. Add

the following code for the second button.

Dim I As Integer

I =1
ListBoxl.Items.Clear ()
Do

ListBoxl.Items.Add(I)
I =1I+1
Loop While (I < 11)

Run the application and see how both loops give the same result. The thing about the Do
loop here is that you much initialize the counter (1) yourself, and increase its value, and
check when you should stop the loop. This is something you don’t have to do with the

For loop.

The Do loop is not used to replace the For loop, but it is used when you don’t know how
many times you need to execute the code. For example, assume you want to find the
square root for an unknown number of values, and you want to stop when you enter a

negative number. The way you do it is as follows:

Dim I As Double
Do
I = InputBox("Enter a +ve number:")
If I >= 0 Then MsgBox("the root of your number is:" &
Math.Sqgrt (I))
Loop While I > 0

Here you can stop after entering one value, or after entering ... say 500 +ve numbers.
Try to add the code to the third button in the form above and check it out. The full code

for the form should be similar to the following:

Public Class Forml

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e
As System.EventArgs)Handles Buttonl.Click

Dim I As Integer
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For I =1 To 10
ListBoxl.Items.Add(I)

Next

End Sub
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Private Sub ButtonZ Click(ByVal sender As System.Object, ByVal e

As System.EventArgs)Handles Button2.Click
Dim I As Integer

I =1
ListBoxl.Items.Clear ()
Do

ListBoxl.Items.Add(I)

I =1+1
Loop While (I < 11)
End Sub

Private Sub Button3 Click(ByVal sender As System.Object, ByVal e

As System.EventArgs)
Handles Button3.Click
Dim I As Double
Do

I = InputBox("Enter a +ve number:")

If I >= 0 Then MsgBox("the root of your number is:" &

Math.Sqgrt (I))
Loop While I > O
End Sub
End Class

Now let us try another example with the Do Loop, this time we use it to perform bubble

sort. Create a form similar to the one below:

Read Values
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Next write down the code of the form to be as follows:

Public Class Forml

Dim A() As Integer
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Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e

As System.EventArgs)
Handles Buttonl.Click

Dim Count As Integer
Count =
ReDim A(0O To Count - 1)
Dim I As Integer
For I = 0 To Count - 1
A(I) = InputBox("Enter the
Next
ViewArray (A, ListBoxl)
End Sub
Public Sub ViewArray (ByVal Ar ()
L.Items.Clear ()
Dim I As Integer
For I = 0 To Ar.Length - 1
L.Items.Add(Ar(I))
Next
End Sub

value

As Integer,

InputBox ("enter the number of values:")

" & I.ToString)

ByVal L As ListBox)

Private Sub Button2 Click(ByVal sender As System.Object, ByVal e

As System.EventArgs)
Handles Button2.Click

' sort

Dim I As Integer
Dim J As Integer
Dim Flag As Boolean

Do
Flag = False
For I = 0 To A.Length - 2
If A(I) > A(I + 1) Then
Flag = True
J = A(I)
A(I) = A(I + 1)
A(I + 1) =4
End If
Next
Loop Until Flag = False

ViewArray (A, ListBoxl)
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End Sub
End Class

Check out the code for the sort operation:

' sort

Dim I As Integer
Dim J As Integer
Dim Flag As Boolean
Do

Flag = False

For I = 0 To A.Length - 2

If A(I) > A(I + 1) Then
Flag = True

J = A(I)

A(I) = A(I + 1)

A(I +1) =J
End If

Next
Loop Until Flag = False

Chapter 14: Do Loop

The Flag is used to tell when any two values in the array are exchanged, which tells the

computer to perform another loop on array elements. Notice that this bubble sort is not

very efficient, and it can be improved. However it is used here to just show you an

example of when to use the Do Loop.
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Structures

In VB.NET, you can combine a number of related variables together and treat
them as one unit. This simplifies programming and makes updating the source of your
applications easier.

Let us first consider the following example; you want to store the information about a
person/employee. The information include name, telephone number and salary. So far we
learned that to store such information you should define 3 distinct variables:

Dim Name As String
Dim TEL As String

Dim Sal As Decimal

Later on you fill these variables with values, and uses them. Now what is you have two

employees? Obviously you define another 3 variables:

Dim Name2 As String
Dim TEL2 As String
Dim Sal2 As Decimal

Now what if you have a 1000 employee? Well a better solution is to use arrays.

However now you need to define 3 arrays:

Dim Names () As String
Dim TELs () As String

Dim Sals () As Decimal

The first array stores the names, the second stores telephone numbers, and last one
stores salary. So arrays handles the information for large amount of data pretty well.
But what is you need to add another property such as address? The solution is to add

another array:

Dim Address () As String
And if you need to store another property you need to store another array. If you have
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14 property for an employee, then you have to store and manage 14 different arrays. In
such situations structures are useful. You define a structure to combine the different

properties like this:

Structure PersonInfo
Dim Name As String
Dim Tel As String
Dim Sal As Decimal
Dim Address As String

End Structure

Now you have a new data type called Personinfo which contains inside it a name, a
telephone, a salary and an address for that particular employee/person.

Dim A As PersonInfo
A.Name = "Smith"
A.Tel = "555-22-332"
A.Sal = 400

So A here is the name of the variable and it stores all the attributes or properties of
employee/person. To access a specific property you use the dot (.) followed by the
property. For example A.NAME access the name property of that employee. Now to

define another employee/person you write:

Dim B As PersonInfo

B.Name = "Micehl"
B.Tel = "111-22-332"
B.Sal = 700

So now you have two employees A & B. Now if you want to define an array of such
structure you can do so by:

Dim Info () As PersonInfo

And you can access the elements of the array normally

Dim I As Integer
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Dim N As Integer

N = InputBox ("Enter the number of people")

ReDim Info(0 To N - 1)

' read info here

For I =0 To N -1
Info(I).Name = InputBox("enter the name of person")
Info(I).Tel = InputBox("enter the telephone number")
Info(I).Sal = InputBox("enter the salary")

Next

So as you can see structures are used the same way as normal variables do. Now if you

want to copy the information of a structure then :

This will allow you to copy all the content and attributes of structure B into A. So it does
not matter how many attributes you have, they will all be copied in one single step.

Now let us work on an example. Create a simple form containing two buttons and a data
grid view. One of the buttons should read the data and the other should sort the data.
Create the following columns in the data grid :

- Name

- TEL

- Sal

- License

Then go to the code page of the form and define the following structure:

' this is the structure to store person information

Structure PersonInfo
Dim Name As String
Dim Tel As String
Dim Sal As Decimal
Dim LincenseNumber As String

End Structure

Then define an array of structure:

this is the array to store persons' info
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Dim Info () As PersonInfo

Next create a subroutine to read the information of the array

' read the information and store it in an array

Public Sub ReadInfo ()
Dim I As Integer
Dim N As Integer
N = InputBox ("Enter the number of people")
ReDim Info (0 To N - 1)
!

read info here
For I =0 To N -1

Chapter 15: Structures

Info(I).Name = InputBox ("enter the name of person")
Info(I).Tel = InputBox("enter the telephone number")
Info(I).Sal = InputBox("enter the salary")
Info(I).LincenseNumber = InputBox ("enter license number")
Next
End Sub

After that add the following code to display the content of the array

fill the data grid with array info

Public Sub FillDGV (ByVal DAT () As PersonlInfo, ByVal DGV As DataGridView)

DGV.Rows.Clear ()
Dim I As Integer
For I = 0 To DAT.Length - 1

DGV.Rows .Add (DAT (I) .Name, DAT(I).Tel, DAT(I).Sal,

DAT (I) .LincenseNumber)
Next
End Sub

Next is to add the code of the read button

ReadInfo ()
FillDGV (Info, DataGridViewl)

Next is the sort method:

the sort subroutine

Public Sub Sort (ByRef Arr () As PersonInfo)
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Dim Flg As Boolean
Dim I As Integer

Dim Tmp As PersonInfo

If Arr(I).Name > Arr (I + 1) .Name Then

Do
Flg = False
For I = 0 To Arr.Length - 2
Tmp = Arr(I)
Arr (I)
Arr(I + 1)
Flg = True
End If
Next
Loop While Flg
End Sub

Arr(I + 1)

= Tmp

Chapter 15: Structures

Look how simple the swap operation is. No need to swap the 4 attributes, you just use

one swap operation. For the second button add the following code:

Sort (Info)
FillDGV (Info, DataGridvViewl)

So the code should be:

Public Class Forml

1
Structure PersonInfo

Dim Name As String

Dim Tel As String

Dim Sal As Decimal

Dim LincenseNumber As String

End Structure

' this is the arra

Dim Info() As Pers

y to store persons' info

onInfo

read the information and store it in an array

Public Sub ReadInfo ()
Dim I As Integer
Dim N As Integer

N = InputBox ("Enter the number of people")

ReDim Info(0 To N -

1)
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read info here
For I =0 To N - 1

Info(I).Name = InputBox ("enter the name of person")
Info(I).Tel = InputBox("enter the telephone number")
Info(I).Sal = InputBox ("enter the salary")
Info(I).LincenseNumber = InputBox ("enter license
number")
Next
End Sub

fill the data grid with array info
Public Sub FillDGV (ByVal DAT () As PersonlInfo, ByVal DGV As
DataGridView)
DGV.Rows.Clear ()
Dim I As Integer
For I = 0 To DAT.Length - 1
DGV.Rows.Add (DAT (I) .Name, DAT(I).Tel, DAT(I).Sal,
DAT (I) .LincenseNumber)
Next
End Sub
' the sort subroutine
Public Sub Sort (ByRef Arr() As PersonInfo)
Dim Flg As Boolean
Dim I As Integer

Dim Tmp As PersonInfo

Do
Flg = False
For I = 0 To Arr.Length - 2
If Arr(I).Name > Arr (I + 1) .Name Then
Tmp = Arr(I)
Arr(I) = Arr(I + 1)
Arr(I + 1) = Tmp
Flg = True
End If
Next
Loop While Flg
End Sub

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e
As System.EventArgs)
Handles Buttonl.Click
ReadInfo ()
FillDGV (Info, DataGridViewl)
End Sub

206



Chapter 15: Structures

Private Sub Button2 Click(ByVal sender As System.Object, ByVal e
As System.EventArgs)
Handles Button2.Click
Sort (Info)
FillDGV (Info, DataGridvViewl)
End Sub
End Class

The source file contains a simple added code, you should try to use that to add more

functionality to the example. Try to include car information.
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Modules

In vb.net you can write place your code in different files. Some of these files are
called modules. A module is a file that contains vb code only (i.e. functions, structures,
subroutines...). It does not include GUI like buttons, lists, menus ...etc. Now to add a

module to your project select project then add module

0 Tessos “viceroR RS
File Edit View Build Debug Data Tools Windou

i~ ] v 5 e 2| Add Windows Form... b De
T, b o4 | 4 ] | Add User Control... P
Toolbox ]| Add Component...
= General ] Add Module... o
+% | Add Class... 1
There are no usablel - ral
in this group. Drag| L | Add NewItem... Ctrl+Shift+ A
ontothistexdt to at (]| Add Existing ltem...  Shift+Alt+A
the toolbox L1es
Exclude From Project r= Sa
2 | Show All Files E Str
Add Reference... - I:_]
Bs S5i
Add Service Reference... L= 54
Set as StartUp Project = Rs
i Bool
Refresh Project Toolbox tems
TestSales Properties...

Public Sale=() As S
Public SalesCount &

‘ TErTTTeee-maln a3

After that you provide module name:

' >
Add New Item - TestSales @I-‘:—hj
Categories: Templates:

Common Items Visual Studio installed templates |~
Code =] About Box 1e] Class
Data % Class Diagram %] Code File
S;eleral gié COM Class :%I]Component Class
Windows Forms & Custom Control | £l DataSet
Reporting ;Dialog 2] Explorer Form =
Workflow :ié Interface 5 7)Script File
WPF ‘_'_—’;’,L[NQto SQL Classes [J Local Database
(ELocal Database Cache :_E'J,Login Form
2] MDI Parent Form <] Module
& Report £ Report Wizard |
QResources File [J Service-based Database
[==Splash Screen =] Text File
2 User Contral [E=]User Control (WPF) il
e TP = PP -
A file for storing groups of functions
Name: Generall\rb
[ Add || Concel
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I (= =) o
®Ba-;

Selution Explorer - Solution 'TestSales' (1 project) ~ 1 x

= |3 E|E A

[ Solution 'TestSales' (1 project)
2. (2 TestSales

- [=d My Project

i 2] AddSalewb

=] Forml.vb

: 8] General.vb

]

|.:jT;| Solution Explorer |53 Class View
You can see the module file is added into your project. The code you see is:

Module General
End Module

Now you can write the functions and subroutines in this module. For example:

Module General
' define the sales structure
Public Structure SalesStruct
Dim Item As String
Dim Count As Integer
Dim Price As Single
Dim Total As Single
Dim TheDate As String
Dim Flg As Boolean
End Structure

End Module

So you might be wondering what difference does modules make in a program? Well
modules helps you place related functions, subroutines, and other coding that you make
in one place, so that it becomes easier for you to find, and easier for you to work with,
and make it possible for other parts of your program to use the code.

To illustrate this consider that you have a two or three forms that require some sort
operation. Instead of writing the code in one form which makes it part of that form, you

place the code in a module, and sort function/subroutine becomes available to all the
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forms. Later on you can even take the code of the sort operation and add that to another
project and you will find it works without modification (assuming the code is done
correctly).

Now the following example (the sales vb project included on the web site). This project

contains one module:
o Teststs - oo viea S I " - S

File Edit View Project Build Debug Data Tools Window Help

- S e % BR@®| 9 -85 b Debug - AnyCPU - | @ AutoLinkAccounts(by S EE e B
FRbla|E==2 00383850
Toolbox “ix \Stanpagel + [ Solution Explorer - Solution TestSales' I project) TIx
= General 5 |y [T
' e = I S REEIRS
- [ Solution TestSales (1 praject)
There are no usable controls Bublic Module General

- 2zl TestSales
in this group. Drag an item <|||e- @ Testsal
onto this text to add it to [l My Project

the toolbox. ' define the sales structure
Public Structure SalesStruct
Dim Item As String
Dim Count As Integer

- ] AddSalexb
. (] Formlvb
2] Generalvb

I

Dim Price As Single -
Dim Total As Single
Dim TheDate A3 String
Dim Flg As Boolean
End Structure

' define the main array to stors sales info 5 Solution Explorer [ Class View

Public Sales() As SalesStzuct
Public SalesCount As Integer Properties
‘General Attributes

~ 3 x

' read info o=
Public Function ReadSalesInfo() As SalesStruct aEE\J
AddsSale.TextBoxl.Text = ""

AddSale.TextBox2.Text =

RddSale.TextBox3.Text =

AddSale.TextBoxs.Text =

AddSale.TextBoxS.Text = "

If AddSale.ShowDialog = DialogResult.Cancel Then
Dim dummy s SalesStruct

dunmy.Flg = False
Return dummy

End If

Dim S As SalesStruct

|2 output]
Ready Ln13 Col5 Chs INS
_ SEEE R

= |

The idea of this project is to add a number of items you were able to sale, and later on
you could find the total of sales, save or load the files.

If you check the module you will find the code:

' define the sales structure
Public Structure SalesStruct
Dim Item As String
Dim Count As Integer
Dim Price As Single
Dim Total As Single
Dim TheDate As String
Dim Flg As Boolean

End Structure

Which defines the main structure, then

' define the main array to store sales info
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Public Sales () As SalesStruct
Public SalesCount As Integer

Which defines the array and its number of elements

' read info
Public Function ReadSalesInfo () As SalesStruct
AddSale.TextBoxl.Text = ""
AddSale.TextBox2.Text = ""
AddSale.TextBox3.Text = ""
AddSale.TextBox4.Text = ""
AddSale.TextBoxb5.Text = ""
If AddSale.ShowDialog = DialogResult.Cancel Then
Dim dummy As SalesStruct
dummy.Flg = False
Return dummy
End If
Dim S As SalesStruct

.TheDate = AddSale.TextBox5.Text

S.Item = AddSale.TextBoxl.Text
S.Count = AddSale.TextBox2.Text
S.Price = AddSale.TextBox3.Text
S.Total = AddSale.TextBox4.Text
S
S

.Flg = True
Return S

End Function

This function uses a dialog called AddSale to read the information of an item. The first
part just clears the text boxes on the form/dialog, and the if statement part shows the
window and tells you if the user canceled the data entry, and the last part fills the

structure from the form and returns the result.

display the information of the strucutre in the data grid view
Public Sub DisplayArray(ByVal Arr () As SalesStruct, ByVal DGV As

DataGridvView)

DGV.Rows.Clear ()

Dim I As Integer

For I = 0 To Arr.Length - 1

DGV.Rows.Add (Arr(I) .Item, Arr(I).Count, Arr(I).Price,

Arr(I).Total, Arr(I).TheDate)
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Next
End Sub

This part displays the information of the array in a data grid view

' remove an item from array based on item name
Public Sub RemoveltemBasedOnName (ByVal Name As String, ByRef Arr ()
As SalesStruct, ByRef IC As Integer)
Dim I As Integer
Dim J As Integer
For I = 0 To Arr.Length - 1
If Name = Arr(I).Item Then
For J =1 + 1 To Arr.Length - 1
Arr(J - 1) = Arr(J)
Next
ReDim Preserve Arr (0 To Arr.Length - 2)
IC = IC -1
Exit Sub
End If
Next
End Sub

This one removes an item based on its name

' save the sales info
Public Sub SaveFile (ByVal FileName As String, ByVal Arr () As
SalesStruct)
FileSystem.FileOpen (1, FileName, OpenMode.Output,
OpenAccess.Write)
Dim I As Integer
FileSystem.PrintLine (1, Arr.Length)
For I = 0 To Arr.Length -1
.Item)

FileSystem.PrintLine (1, Arr

(1 (1)

FileSystem.PrintLine (1 (I) .Price)

FileSystem.PrintLine (1, Arr(I).TheDate)
(1 (1)

.Total)

, Arr

FileSystem.PrintLine
Next
FileSystem.FileClose (1)
End Sub

, Arr

' load the file info
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Public Sub LoadFile (ByVal FileName As String, ByRef Arr () As

SalesStruct, ByRef IC As Integer)

FileSystem.FileOpen (1, FileName, OpenMode.Input,
OpenAccess.Read)

Dim I As Integer

IC = FileSystem.LineInput (1)

ReDim Arr (0 To IC - 1)

For I = 0 To Arr.Length - 1

Arr(I).Item = FileSystem.LineInput (1)

Arr(I) .Price = FileSystem.LineInput (1)

Arr (I) .TheDate = FileSystem.LinelInput (1)

Arr(I).Total = FileSystem.LineInput (1)
Next

FileSystem.FileClose (1)

End Sub

These two saves and load the information

' get total sum
Public Function GetTotalSales(ByVal Arr() As SalesStruct) As Single
Dim S As Single = 0
Dim I As Integer
For I = 0 To Arr.Length -1
S += Arr(I).Total
Next
Return S

End Function

This last one finds the total. As you can see there is almost no difference in the code that
is inside the module. It is exactly the same as the code you use in forms. Now if you open

the main form of the application
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: Modules

File Edit View Project Build Debug Data Format Tools
- @ % B9 - - B -5 b Debug

|l2 & 2| | < |

Window  Help

- | (# Autolinkiccounts(by
B3 R oo 25 o0 M | 2 4T St ex |[H[F]] % % & =10

S| WAk BE-

Toolbox ~ % X Tormlvb [Design]| Generalnb | StartPage] ~ % [Solution Explorer - Solution TestSales' (1 project) - Ex
AllWindows Forms  + | &

Sl o3 Sales E=m|E=R ] jon TestSales' (1 project)

[k Pointer ] § = = 3 Testsales

Button File Sales  Tools - =) My Project

CheckBox - [2] AddSalexb

CheckedListBox Formlwb

22 ComboBox Te] Generalvb

T DateTimePicker

A Label L

A LinkLabel 1

[3 ListBox

33% ListView

MaskedTextBox

I MenthCalendar g Solution Explorer [ Class View

B Netifylcon Properties TIx
[ NumericUpDown

13 PictureBox Forml System.Windows.Forms.Form

0 ProgressBar IEFAlE]

@ RadioButton Padding 0,0,0,0 -
25 RichTextBox RightToLeft No

TextBox RightTol eftLayout False

& ToolTip Showlcon True

.:;?_ TreeView ShowlInTaskbar True

5] WebBrowser Size 507,341

Containers SizeGripStyle Auto

Menus & Toolbars FHom B wMenusrpl  Esp StartPosition WindowsDefaultLocation 3
Data Tag

Components Tet Sales -
| =1 outpur]

Ready

PP o EELe @ s N " G

EN . oy

This one contains a menu strip and a data grid view, with open files dialog and save file

dialog. If you check the code of the form

Private Sub AddToolStripMenultem Click (ByVal sender As

System.Object, ByVal e As System.EventArgs) Handles
AddToolStripMenultem.Click
Dim SR As SalesStruct
SR = General.ReadSalesInfo
If SR.Flg Then
SalesCount = SalesCount + 1
ReDim Preserve Sales (0 To SalesCount - 1)
Sales (SalesCount - 1) = SR
DisplayArray (Sales, DGV)
End If

End Sub

Private Sub RemoveSaleToolStripMenuItem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
RemoveSaleToolStripMenultem.Click

If DGV.SelectedRows.Count = 0 Then
Exit Sub
End If
RemoveItemBasedOnName (DGV.SelectedRows.Item(0) .Cells (0) .Value,

Sales, SalesCount)

DisplayArray (Sales, DGV)
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End Sub

Private Sub ExitToolStripMenultem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
ExitToolStripMenultem.Click

End

End Sub

Private Sub SaToolStripMenulItem Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles SaToolStripMenultem.Click
SEFD.Filter = "*.txt|*.txt"
If SFD.ShowDialog = Windows.Forms.DialogResult.Cancel Then
Exit Sub
End If
SaveFile (SFD.FileName, Sales)
End Sub

Private Sub LoadToolStripMenultem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
LoadToolStripMenultem.Click

If OFD.ShowDialog = Windows.Forms.DialogResult.Cancel Then
Exit Sub
End If
LoadFile (OFD.FileName, Sales, SalesCount)
DisplayArray (Sales, DGV)
End Sub

Private Sub FindTotalToolStripMenulItem Click (ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
FindTotalToolStripMenultem.Click

MsgBox ("the total sales:" & GetTotalSales(Sales) .ToString)
End Sub

You can see the code is much smaller here, because it is just a call to the code in the

module. In fact later on if you want to modify the user interface, the code of the module
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is not affected. Also since the code is much smaller, it is easier for other programmers to

understand you code and update it.

So to sum things up, modules:

Are vb files

Used to store functions/subroutines, and other vb coding
Makes your program easier to maintin

Makes your program easier to understand

You can use/not use them, it is up to you

You can use any number of modules in a vb project
Make it easy to port your code to another application

Helps you isolate the interface design from program logic.
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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.

U M.V (LI SLdiL Fdye

all

a5 Forml o=@

m

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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Build
Rebuild
Clean
Publish...
=2 | New Item... Add 4
Existing Item... Add Reference...
[ New Folder Add Service Reference...
5| Windows Form... &9 | View Class Diagram
4 | User Control... Set as StartUp Project
@] | Component... Debug »
4] Module... & | Cut
2% Class... |4 | Paste
[:? X | Remove
Q== 1A ]|
0= I = Rename
Project F TR
Project F nload Project
[j" Open Folder in Windows Explorer
E= | Properties
Next provide the name of the class (ContactInfo)
Windows Forms =
Reporting I Dialog ;=] Explorer Fo
Worldlow s Interface i8] )Script File
WPF (2L LINQ to SQL Classes | Local Datak
3 Local Database Cache F_% Login Form
MDI Parent Form #%]Module
@ Report fj Report Wiz
i Resources File lj Service-bas
£=|Splash Screen l} =) Text File
[#] User Control User Contre
MR v . Elaae -
An empty class definition
Name: Contactinfo.vb

Next you will see the following:
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B3 |9~ - &Z+E | p Debug

‘_3113) » ad 4@3;

~ 3 X | Contactinfo.vb ' Forml.vb [Design]” | Start Page |

v Any CPU

Chapter 17: Classes

- | [# FillTex

: “t2 ContactInfo v [ (Declarations)
ible controls E Public Class ContactiInfo

rag an item L |

0 add itto End Class

box.

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 & 53 3|9~ -850 p Debug » Any CPU ~ | [# FillTextBoxesV
EZ2I0P3 a3 aBAT
n * . N g

“% Contactlnfo v [](Declarations)
itrols E Public Class ContactInfo
tem
‘to Dim Name As String I

Dim Address As String
Dim Tel 2&s String
Din Notes As String

“End Class

To test this go to the form and place a button
A iE S e % 5|9y EE | b Debug « Any CPU

e & ST ok | S 3 R e 3 0 Rkl 8 et | | % |
Toolbox ~ % X Contactinfovb®’ Formlvb [Designl*| Start Page |
All Windows Farms -~
I=I Common Controls F
| R Pointer l o

Button 0 0 0
CheckBox
CheckedListBox g B .

ComboBox

DateTimePicker
Label

LinkLabel

ListBox

ListView
MaskedTextBox
MonthCalendar
Notifylcon
NumericUpDown
PictureBox

Next try to add the following to the code of the button

& > > Bl

e e
Wi
1S

B B3 |2l 7
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33 B | ) - » &1~ =L | b Debug ~ Any CPU v | [# FillTextBoxesWithShar
(]

= ':J : B ’ QA_JJ :5# =

Formlvb®| Contactinfo.vb” | Forml.vb [Design]® | Start Page |

¥ Buttonl v 7 Click
E Public Class Forml

é Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As

Dim A As ContactiInfo

WiEquals
W GetHashCode

¥ GetType }

¥ ReferenceEquals
¥ 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
%529~ S- 5| b Debug ~ Any CPU > | @ Fill

T

>~ x| »’"Forml!\vrb,’/"‘:"t""mﬂ“fo-"b'l""'quml_-xh[D&in’]’:Startl?.a,gﬂ
lag-

“i% ContactInfo v [l (Declarations
usable controls E]Publlc Class ContactInfo
3. Drag an item
xt to add it to Public Name As String
oolbox. Dim Ad|dress As String

Dim Tel As String
Dim Notes As 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.

__T T | / rormLvDt tinfo.vh™ b [Design]” | Start Page
¥ Buttonl v 7 Cick

‘e no usable controls F Public Class Forml

yroup. Drag an item
his text to add it to

Private Sub Buttonl Click(ByVal sender As System.

the toolbox. Dim A As ContactInfo
A.
I
W Equals
% GetHashCode
En 1
LEnd C1 : ekl ype

“ ReferenceEquals
¥ ToString

Common All

Make the Address and Tel variables within the class public similar to the way below:
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View Project Build Debug Data Tools Window Help

5| % 3|9~ F 5| b Debug - AnyCPU - | @ Fil

pliEEl=2 003 nEaR Q0
~ % X Formlyb* Contactinfo.vb*| Forml.vh [Design]® | Start Page |
“i$ ContactInfo v [l (Declarations

usable controls E]Pu.bllc Class ContactInfo
3. Drag an item
xt to add it to Public Name As String
oolbox. Public Address As String

Public Tel As String

Private Notes As String I

“End Class

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

it View Project Build Debug Data Tools Window Help
-5 @ % 5985 | b Debug ~ Any CPU v |2
hoir|EE|I=C OB aaan R

> % X| Formlvb*| Contactinfovb”| Formlvb [Design]* | Start Page |

al | =
4" Buttonl v 7 Cick
: no usable controls £ Public Class Forml
roup. Drag an item é
is text to add it to = Private Sub Buttonl Click(ByVal sender As System.Ob]

he toolbox. Dim A As ContactInfa

A.Name = "smith"
A.Address = "UK"
A.Tel = "123458"

- End Sub
-End Class

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:
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i h il W (o 95 |5 s | He 5 |[@-W: 018 R Ax | SEE| = 2 [0 L)LY
: Process: [560] TestClass.vshost.exi v Thread: [2252] Main Thread - v Stack Frame: TestClass.exe
FormLvb&  Contactinfo.vb @ Forml.vb [Design] 2
¥ Buttonl v 7 Cick
B Puklic Class Forml
é] Private Suk Buttonl Click(ByVal sender 2&s System.Object, ByVal e A:

Dinm A As ContactInfo

= A.Nane = "spith™

A.Addressy= "UX"\_
A.Tel = 234567 | L NullReferencebxception was unhandled
Object reference not set to an instance of an ohject.
- End Sub Troubleshooting tips:

-End Class iUse the "new" keyword 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 Online...

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 ContactInfoStruct
Dim Name As String
Dim Address As String
Dim Tel As String

End Structure

When you write

Dim V As ContactInfoStruct

Then what happens in memory is the following:
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Name

Address

Tel

Memory

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 no memory resources
allocated, then A cannot point to them, and this is why you get the error. Now if you

write:

Dim A As ContactInfo

This creates a variable that points to no actual object (Nothing):
| A ——— .

But if you write:

Dim A As New ContactInfo

Then an object is created, and A points to it:
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Name

Object| Address
A Tel

Now use the New keyword, and test the code, you will see it runs without an error.

Dim A As New ContactInfo

Another method to do it is by using two steps:

Dim A As ContactInfo
A = New ContactInfo

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 SetContactInfo(ByVal NME As String, ByVal Addr As String,
ByVal Telephone As String)
Name = NME
Address = Addr
Tel = Telephone
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 Public 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:
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Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles Buttonl.Click
Dim A As ContactInfo
A = New ContactInfo
A.SetContactInfo("Smith", "UK",
End Sub

"123456")

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 = Telephone

This is translated to:

A.Name = NME
A.Address = Addr
A.Tel = Telephone

Now if you are using another object:

Dim B As ContactInfo
B = New ContactInfo
B.SetContactInfo ("Michel"™, "US",

The subroutine call will be interpreted as:

B.Name = NME
B.Address = Addr
B.Tel = Telephone

and so on.
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Now write down the following code in the event handler and run it:
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Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As

System.EventArgs)

A.SetContactInfo ("Smith",
B.SetContactInfo ("Michel",

MsgBox (A.
MsgBox (A.
MsgBox (A.

MsgBox (B.
MsgBox (B.
MsgBox (B.

End Sub

Handles Buttonl.Click
Dim A As New ContactInfo
Dim B As New ContactInfo

Name)
Address)
Tel)

Name)
Address)
Tel)

"UK",
"US",

"123456")
"456789")

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
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Then select Add, the dialog design appears.
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Add three labels, and three text boxes, and make the dialog look like this:

- | O A3 KA T2 T A T T | vouuy T ANy wrw oA - SRS ]
LT o abt | o3 2] Fos o |oge 305 0 M0 | 2 o3 22 &) |[H[H]| G &=
e 7 ReadContactInfoDialog.vb [Design]* Start Page | Formlwvb | Contactinfowb | |

~

:wrDialog

2q
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.
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ReadContactinfoDialog.vb* |~ ReadContactinfoDialog.vb [Design]” | Start Page | Formlvb | Contactinfowb | For

% OK_Button v ¥ Gick

Imporcs System.Windows.Forms

B Public Class ReadContactInfoDialog

!

Private Sub OK Button Click(ByVal sendéE As System.Object, ByVal e As
Me.DialagResult = System.Windows.Forms.DialogResult.OK

Me.Close ()
End Sub
Private Sub Cancel Button Click(ByVal sender As System.Object, ByVal
Me.DialogResult = System.Windows.Forms.DialogResult.Cancel
Me.Clasel)
End Sub
~End Class

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

Public Sub ReadContactInfo ()

ReadContactInfoDialog.TextBoxl.Text

nwn

ReadContactInfoDialog.TextBox2.Text

ReadContactInfoDialog.TextBox3.Text = ""

If ReadContactInfoDialog.ShowDialog = DialogResult.Cancel Then
Exit Sub
End If

Name = ReadContactInfoDialog.TextBoxl.Text
Address = ReadContactInfoDialog.TextBox2.Text
Tel = ReadContactInfoDialog.TextBox3.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
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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 (Form1l) to be

like this:

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As

System.EventArgs)

Handles Buttonl.Click
Dim A As New ContactInfo
Dim B As New ContactInfo

A.ReadContactInfo ()
B.ReadContactInfo ()

MsgBox (A.
MsgBox (A.
MsgBox (A.

MsgBox (B.
MsgBox (B.
MsgBox (B.

End Sub

Name)
Address)
Tel)

Name)
Address)
Tel)

Now run the code, and hit the button, you should see something like this:
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-
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.Tel)

wow W

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

W s 2@ -85 b Debug ~ Any CPU - | % FillTex
L| 3 o ol |3 301 Fo3 ik |oge 3 B @ | & &F & of |[HH [ | G 2| B | =T

~ & X DisplayContactinfo.vb [Design]*| Start Page | ReadContactinfoDialog.vb | ReadContactinfol

DisplayContactinfo ==
Name
Address u]
Telephone
oK
lbars a L
rDialeg

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:

Public Sub DisplayContact ()

DisplayContactInfo.TextBoxl.Text Name
DisplayContactInfo.TextBox2.Text = Address
DisplayContactInfo.TextBox3.Text = Tel
DisplayContactInfo.ShowDialog ()

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.EventArgs) Handles Buttonl.Click
Dim A As New ContactInfo
Dim B As New ContactInfo

A.ReadContactInfo()
B.ReadContactInfo ()
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A.DisplayContact ()
B.DisplayContact ()

End Sub

Run the code and you will see that you can display the information in the form:

v 7 Uick
lick (ByVal ; Z = =gs) Handles But
ictInfo ot Forml = | Bl 22
()
&Mqﬁ
DisplayContactinfo &l

Name smith

Address s I}

Telephone

[ OK J

\ A

As you can see the code in Buttonl_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 Form1 window and add a menu strip control. Create

the menu entries shown below:
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i RichTextBox -85 Addr =ss Book

|| TextBox Contacts Type Here J
a ToolTip . Add :
- TreeView i i@move

J WebBrowser e
Containers

Menus & Toolbars

- Pointer

] ColorDialog

] FolderBrowserDialog
7 FontDialog

{| OpenfFileDialog

| SaveFileDialog
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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:
O TestClass - MicosoftViswalStudio T TS

File Edit View Project Build Debug Data Format Tools Window Help
- E S| & G B9 BB b Debug ~ Any CPU
EE= O T N T s AT = e L B o o N B - = N R=
le:,‘l)“;:’:!mlju‘rmn T EX m LIRS 0 i i

-
25 RichTextBox :
TextBox :
% ToolTip Contacts
i TreeView
WebBrowser
Containers
Menus & Toolbars
Data

Components
Printing

= Dialogs

& Pointer

[&] ColorDialog
FolderBrowserDialog
FontDialog

E OpenFileDialog

] SaveFileDialog

'WPF Interoperability
Reporting

Visual Basic PowerPa... |~

- | [ FillTextBoy

n
o

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

Dim ContactList (0 To 999) As ContactInfo
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Dim C As Integer = 0

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 AddToolStripMenultem Click (ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
AddToolStripMenultem.Click

cC=cC+1
ContactList(C - 1) = New ContactInfo
ContactList (C - 1) .ReadContactInfo()
DGV.Rows.Add (ContactList (C - 1) .Name, 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:

|9 -« - &+ | b [Debug «||Any cPU <|| @ FillTextBoxesWithSharelncrea:
2 3B 0D b RS2 003 HIABAC

hread: l vl b d @Stack Frame: l vJ =

ntactinfo.vb @ | DisplayC h 41 Di ‘ i “Rez ctinfoDialog.vk

. ol Address Book

Contacts

o 999) As Conta

oad (ByVal sendel Handles MyRB

StripMenultem CI & — TE—————s st em . Eventi

1) = New ContactInfo
1) .ReadContactiInfo()
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Now the remove code should be like this:

Private Sub RemoveToolStripMenulItem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
RemoveToolStripMenuItem.Click

If DGV.SelectedRows.Count = 0 Then
Exit Sub
End If

Dim I As Integer

Dim N As String

N = DGV.SelectedRows (0) .Cells (0) .Value

For I =0 To C -1

If ContactList (I).Name = N Then

DGV.Rows.Remove (DGV.SelectedRows (0) )
Dim J As Integer
For J =1 + 1 To 999

ContactList(J - 1) = ContactList (J)
Next
cC=¢Cc-1
Exit Sub
End If
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 chapter.
There will be more about classes in the next chapter. 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 ContactInfo
Dim B As ContactInfo

A.Name = "Smith"
B = A
B.Name = "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
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same location in memory (point to the same object in memory). But if A & B are

structures:

Dim A As
Dim B As

A .Name
B =A

B.Name

ContactInfoStruct
ContactInfoStruct
"Smith"

"John"

Then A will be independent of B and changes in A will not affect B and vice versa.
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Classes Initialization and Finalization

The previous chapter showed how to create a class, and how to add methods, and
attributes to it. Today we see how to initialize the objects using the New method. First
open the previous class example “testclass”. Add a new class to the project, and call it:
ContactList. This class will be used to store the contact information in the array and

manage it . In the class file add the following code:

Dim ContactArr () As ContactInfo ' the array of object,
all elements points to nothing
Dim C As Integer ' the number of objects

in the array

These are used to store the contact information, and the number of elements in the array

used. Next add the following method:

Public Sub AddNewContact ()

c=Cc+1 ' the number of objects
increases by one
ContactArr(C - 1) = New ContactInfo ' create the object
ContactArr (C - 1) .ReadContactInfo() ' read the information
End Sub

This one adds a new contact, then add:

Public Sub RemoveContact (ByVal Name As String)
' search for the contact
For T =0 To C -1
If ContactArr (I) .Name = Name Then

' next remove the contact from the array by shifting the
other objects
Dim J As Integer
For J =1+ 1 To 999
ContactArr(J - 1) = ContactArr (J)
Next

' the number of elements reduces by one
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' exit the block
Exit Sub
End If
Next

End Sub

Which will remove a contact based on name. Also, add the following method to fill the

data grid view:

Public Sub FillDGV (ByVal DGV As DataGridView)
' clear the data grid view

DGV.Rows.Clear ()
Dim I As Integer

' loop over all the contacts
For I =0To C -1
' add contact information
DGV.Rows.Add (ContactArr (I) .Name, ContactArr (I).Address,
ContactArr (I) .Tel)
Next

End Sub

Now comes the constructor, write down the following:

Public Sub New ()
' first constructor, set the number of elements to zero, and set
array size to 1000
c=20
ReDim ContactArr (0 To 999)
End Sub

The name of this method is: New, and by default, when the compiler sees this, it knows
that this method should be called automatically as soon as the object is created. So

basically this method tells the computer to set the value of the counter C to zero, and
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make the array capable of storing 1000 objects as soon as the ContactList object is

created. To test this, Go to the form, and modify the code to be like this:

Public Class Forml

Dim OBJ As ContactList

Private Sub AddToolStripMenultem Click (ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
AddToolStripMenultem.Click

OBJ.AddNewContact ()
OBJ.Fil1lDGV (DGV)

End Sub

Private Sub RemoveToolStripMenulItem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles

RemoveToolStripMenultem.Click

' check if no rows are selected, if so no need to execute
further code, exit the subroutine
If DGV.SelectedRows.Count = 0 Then
Exit Sub
End If

Dim N As String

' get the selected name, it is the first column (cell zero)

N = DGV.SelectedRows (0) .Cells (0) .Value

OBJ.RemoveContact (N)
OBJ.Fil1DGV (DGV)

End Sub
Private Sub Forml Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load

OBJ = New ContactList ()
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OBJ.FillDGV (DGV)
End Sub

End Class

Check out the code, and specifically the Form1_Load subroutine. When the line:

OBJ = New ContactList ()
IS executed, the New subroutine is called directly. You don’t have to do the call yourself,

it is automatic. Also the constructor is executed only once.

So basically the constructor helps you prepare your object before using it. To make sure
the constructor is being called, try to add a MsgBox call in the New method and see how
it works.

You can actually create a number of different constructors, and later on you can choose
which one to use based on the parameters you pass to it. For example, let us add another

constructor to our class:

Public Sub New (ByVal NoOfReads As Integer)
' second constructor, set number of elements to zero, and set
array size to 1000
cC =20
ReDim ContactArr (0 To 999)

' add the contacts
Dim I As Integer
For I = 0 To NoOfReads -1
Me .AddNewContact ()
Next
End Sub

This constructor allows you to read a number of contacts as soon as you initialize the
object without the need of going to the menu and select add contact. In order to call it,

simply use it like this:

OBJ = New ContactList (3)
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When the compiler sees the parameters (3), it searches for the constructor that accepts an
integer as a parameter and calls it. You can create as many constructors as you need. The
important thing is that the constructor name is always New, and each constructor should
have different parameters (either in number or in data type to help the compiler
distinguish them). Try the new constructor, and see how it works.

The last thing is the destructor. A destructor or finalizer is a method that is called when
an object is destroyed, i.e. its resources are returned into memory. Try adding the code

below:

Protected Overrides Sub Finalize ()
' this is how to terminate a class
Dim I As Integer
For I =0 To C -1
ContactArr (I) = Nothing
Next

MyBase.Finalize ()

End Sub

Don’t worry about the MyBase, or Protected, or the Overrides keywords for now, we
will check these in later tutorials, but for now, just keep in mind that this one is being
called when the object is destroyed. As you can see what we are doing here is we are
looping over all the contactinfo objects and set them to nothing (which means we don’t
need them anymore, and we want them to be destroyed). Then after that we destroy the
object. Try this code out, and see what happens when you place an MsgBox in this

method.
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Classes and Inheritance

In the previous two tutorials, the definition of classes, methods, and their
initialization is discussed. This tutorial is about how to perform inheritance. The same
example used in the last tutorial is being used here as well.
In many cases you want to take an existing class and extend its functionality. In our
previous example the class ContactList has ContatArr() which is an array used to store
the contacts, and the counter C which is used to tell how many elements we are using in
the array. It also has methods to add a contact, remove a contact, and display the contacts
in a DataGridView. What we want here is to create a new class that has the same
methods and properties as ContactL.ist, and also has a Sort method which allows you to
sort the contacts by name.
To do so simply add another class to your project, and call it ContactsWithSort. The

first line of code in the class should be:

Inherits ContactList

The keyword Inherits here tells the complier that the class has behave in the same way as
ContactList. In other words it is like copying the code of ContactList and pasting it to
the new class (for now you can think about it like this, it makes things easier).

Now let us try to add the new method to the class...

Public Sub Sort () ' this class has another method called sort.
Dim I As Integer
Dim F As Boolean
Dim Contact As ContactInfo

Do
F = False

For T = 0 To C - 2
If ContactArr(I).Name > ContactArr (I + 1) .Name Then
F = True
Contact = ContactArr (I)
ContactArr (I) = ContactArr (I + 1)
ContactArr (I + 1) = Contact
End If
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Next
Loop While F

End Sub

Now if you try to run the program (even though you did not use the Sort method or the
new class itself) you will get an error. The error is for using C and ContactArr. The
error says that these variables are private. This brings up the issue of the accessibility of
variables.

When you define a variable in a class you can set its accessibility level to the following:
Public : this means that the variable can be access inside or outside the class.

Private: this means that the variable can be accessed only inside the original class it is
created in.

Protected: this means that the variable can be accessed only in the class and all inherited
classes.

So let us check this using the following example:

Public Class test
Dim A As Integer
Private B As Integer
Public C As Integer
Protected D As Integer

Public Sub SetA(ByVal I As Integer)
A =1
End Sub

Public Sub SetB(ByVal I As Integer)
B=1I
End Sub

Public Sub SetC(ByVal I As Integer)
cC =1

End Sub

Public Sub SetD(ByVal I As Integer)
D=1
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End Sub

End Class

In the example, A is treated as private. So if you add this method to the class:

Public Sub SetA(ByVal I As Integer)
A =1
End Sub

It works perfectly fine. However, if you add the following code into a form or module:

Dim Q As New test
Q.A = 10

This would trigger an error because A should only be accessed from within the class.

Now let us check B which is private. If this is a method in the class, then it works.

Public Sub SetB(ByVal I As Integer)
B =1
End Sub
But if you add the following code into any place other than the class test, you get an

error.

Dim Q As New test
Q0.B = 10

So it works exactly like private. Next let us try to work with C which is Public.

Public Sub SetC(ByVal I As Integer)
cC =1
End Sub

This obviously works fine since it is in the same class (test). If you write the following

code in any other place other than the class test, then it works perfectly fine.

Dim Q As New test
Q.C = 10
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This works because the variable C here is public which means it can be accessed from
any other place. Now let us check the last one D which is protected. The method within

the class again has no problem

Public Sub SetD(ByVal I As Integer)
D=1
End Sub

If you want to access the variable D from outside the class it is treated like private, but it

has some special treatment, which we will see later.

Dim Q As New test
Q.D = 10

So this triggers an error. Now let us go back to our example and see why we can’t access
the variable C and ContactArr. We used (Dim) for these two which means they are
treated like private. As we have seen before that private variables in a class can not be
accessed from outside the class itself. So we want to make them accessible. Making these
variables public means that they will be accessed from any part of the project, which is
not a good idea. If you change these variables’ visibility to protected, then the classes
inherited from them will be able to access these. An access from any other location is

denied. To test this try to create a class test2 inherited from test.

Public Class test2

Inherits test

Public Sub SetAll ()

A =10 ' error
B = 20 ' error
CcC = 30 ' correct
D = 40 ' correct
End Sub
End Class

Here A is not accessible in this class simply because it is private in the original class. B is

the same so it causes the same problem. C is public in class test, so it is accessible here
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and everywhere else. D is protected so it is accessible in test2. The table below

summarizes how these work:

Accessibility Base Class Inherited Class Outside the Class
Dim Accessible Not Accessible Not Accessible
Private Accessible Not Accessible Not Accessible
Public Accessible Accessible Accessible
Protected Accessible Accessible Not Accessible

So going back to our example, set each of C and ContactArr in ContactList class to
protected. You will see the code now is correct.

Next, modify the object in the form to use the new class:

Dim OBJ As ContactsWithSort

And modify the code of initialization of OBJ in the load event of the form:

Private Sub Forml Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load
OBJ = New ContactsWithSort ()
OBJ.Fil1DGV (DGV)
End Sub

Finally, add a menu item to sort the contacts, and write the following in the event

handler:

OBJ.sort ()
OBJ.FillDGV (DGV)

Run the code check it out. Below is the full code of the ContactList class:

Public Class ContactList
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Protected ContactArr() As ContactInfo ' the array of object,
all elements points to nothing
Protected C As Integer ' the number of objects

in the array

Public Sub AddNewContact ()

cC=C+1 ' the number of objects
increases by one
ContactArr(C - 1) = New ContactInfo ' create the object
ContactArr (C - 1) .ReadContactInfo() ' read the information
End Sub

Public Sub RemoveContact (ByVal Name As String)
' search for the contact
For I =0To C -1
If ContactArr (I) .Name = Name Then

' next remove the contact from the array by shifting the
other objects
Dim J As Integer
For J =1+ 1 To 999
ContactArr(J - 1) = ContactArr (J)
Next

' the number of elements reduces by one

c=¢Cc-1
' exit the block
Exit Sub
End If
Next
End Sub
Public Sub FillDGV (ByVal DGV As DataGridvView)
' clear the data grid view
DGV.Rows.Clear ()
Dim I As Integer

' loop over all the contacts
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For T =0 To C - 1
' add contact information
DGV.Rows.Add (ContactArr (I) .Name, ContactArr(I).Address,
ContactArr (I).Tel)
Next

End Sub

Public Sub New ()
' first constructor, set the number of elements to zero, and set
array size to 1000
c=20
ReDim ContactArr (0 To 999)
End Sub

Public Sub New (ByVal NoOfReads As Integer)
' second constructor, set number of elements to zero, and set
array size to 1000
cC =20
ReDim ContactArr (0 To 999)

' add the contacts
Dim I As Integer
For I = 0 To NoOfReads -1
Me .AddNewContact ()
Next
End Sub

Protected Overrides Sub Finalize()
' this is how to terminate a class
Dim I As Integer
For I =0 To C -1
ContactArr (I) = Nothing
Next

MyBase.Finalize ()
End Sub
End Class

Next is the code for the ContactsWithSort class

255



Chapter 19: Classes and Inheritance

Public Class ContactsWithSort

Inherits ContactList
' this tells the compiler that this class has the same behaviour
of ContactlList

Public Sub Sort () ' this class has another method called
sort.
Dim I As Integer
Dim F As Boolean

Dim Contact As ContactInfo

F = False

For I =0 To C - 2
If ContactArr(I) .Name > ContactArr (I + 1) .Name Then
F = True
Contact = ContactArr(I)
ContactArr (I) = ContactArr (I + 1)
ContactArr (I + 1) = Contact
End If
Next

Loop While F
End Sub

End Class

And finally the code of the form:

Public Class Forml

Dim OBJ As ContactsWithSort

Private Sub AddToolStripMenultem Click (ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
AddToolStripMenultem.Click

OBJ.AddNewContact ()
OBJ.FillDGV (DGV)
End Sub
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Private Sub RemoveToolStripMenulItem Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
RemoveToolStripMenulItem.Click

' check if no rows are selected, i1f so no need to execute
further code, just exit the subroutine
If DGV.SelectedRows.Count = 0 Then
Exit Sub
End If

Dim N As String

' get the selected name, it is the first column (cell zero)

N = DGV.SelectedRows (0) .Cells (0) .Value

OBJ.RemoveContact (N)
OBJ.Fil1DGV (DGV)
End Sub

Private Sub Forml Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load
OBJ = New ContactsWithSort()
OBJ.FillDGV (DGV)
End Sub

Private Sub SortToolStripMenultem Click (ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
SortToolStripMenultem.Click

OBJ.sort()
OBJ.FillDGV (DGV)

End Sub

End Class

The rest of the files don’t need modification, they are the same. So as you can see
inheritance allows us to extend the functionality of an existing class, and add some

features to them.
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Try & Catch

When you develop a vb.net application it is very common to get what is known as
Runtime error. These are errors that might happen due to some wrong input for example,
or some computational operation during program execution. To demonstrate the idea,
create a simple vb.net application that read two values from the display and divide them.

The code should be similar to this:

Dim A As Integer

Dim B As Integer

Dim C As Integer

A TextBoxl.Text

B TextBox2.Text

C=A/B

MsgBox ("The result is:" & C.ToString)

This code is correct, and should work fine. However if the value of B is zero (by entering
a value of zero in textbox2), then you will get a runtime error. This is simply because you
can not divide any number by zero (C=A/B).

This is just a simple example of the errors that you might get. VB allows you to catch
such errors so that your program don’t crash, and you can give a friendly message to the
end user or treat the error. The way to do it is by using the try statement. It should be

similar to the following:

Try

The code that could cause error goes here
Catch ex As Exception

The treatement of the error goes here
End Try

To use this one, you can rewrite the code as follows:

Dim A As Integer
Dim B As Integer
Dim C As Integer
A = TextBoxl.Text
B = TextBox2.Text
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Try

C=A/B
MsgBox ("The result is:" & C.ToString)

Catch ex As Exception
MsgBox ("Error")

End Try

What happens here is that the statements between Try and Catch are monitored for any
errors. If an error happens, then the execution will be interrupted, and a new execution
starts in the Catch part. So in the example above if the division is by zero, then a friendly
message is displayed telling the end user that there is some kind of problem is there. You

program will not crash in this case.
Another thing is that there is an object called ex. This one holds details about the error.

You can get some details about the error itself. For example:

Try

C=A/2B
MsgBox ("The result is:" & C.ToString)

Catch ex As Exception
MsgBox (ex.Message)

End Try

Here the program will give the end user the detail of the error (the message property
describes the error here). You can display other error details, or store them for debugging
purposes. Some of these are ex.StackTrace which gives you the calls that caused the

errors, and where the error exactly happened. So it is very useful.
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The try statement can catch different set of errors, so using ex.Message is useful because
it can tell you what kind of error you are getting and hence you can identify where the

error is.

Last thing is that you can use a finally part with the Try statement

Try
The code that could cause error goes here.
Catch ex As Exception
The treatement of the error goes here.
Finally
A number of statements that always get executed.

End Try

This part is always executed regardless of the state of execution errors. This part can be
eliminated, and you can place your code after the try statement resulting in exactly the

same effect.

So this concludes the last chapter in this simple programming book. Hope you enjoyed
learning the language and practicing some of the included examples.

Thank you.

mkaatr.
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