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6.1.2 Non-numeric Data Types
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8.2 Writing Code that Performs Mathematical Operations
Example 8.1 Standard Arithmetic Calculations
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Example 8.3: BMI Calculator
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9.1 String Manipulation Using + and & signs
Example 9.1
9.2 String Manipulation Using Built-in Functions
9.2 (a) Len Function
Example 9.3
9.2(b) Right Function
Example 9.4
9.2(c) Left Function
9.2 (d) Mid Function
Example 9.5
Example 9.6
9.2(e) Trim Function
Example 9.7
9.2(f) Ltrim Function
9.2(g)The Rtrim Function
9.2(h) The InStr function
9.2(i) Ucase and the Lcase Functions
9.2(j) Chr and the Asc functions
10.1 Conditional Operators
10.2 Logical Operators
10.3 Using If ...Then...Else
10.3(a) If....Then Statement
Example 10.1
10.3(b) If...Then...Else Statement
Example 10.2
Example 10.3
10.3(c) If....Then...Elself Statement
Example 10.4 Grade Generator
11.1 The Select Case...End Select Structure

11.2 The usage of Select Case is shown in the following examples
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20.6 Drawing a curve that Connect Multiple Points
Example 20.2
20.7 Drawing Quadratic Curve
Example 20.3
20.8 Drawing Sine Curve
Example 20.4
20.9 Drawing a Rectangle
20.10 Customizing Line Style of the Pen Object
Example 20.5
20.11 Drawing an Ellipse
Example 20.6
Example 20.7
20.12 Drawing a Circle
Example 20.8
Example 20.9
20.13 Drawing Text
Example 20.10
Example 20.11
20.14 Drawing Polygons
Example 20.12 Drawing a Triangle
Example 20.13 Drawing a Quadrilateral

20.15 Drawing a Pie

Example 20.14 Drawing a pie that sweeps clockwise through 60 degree.

20.16 Filling Shapes with Color

20.16(a) Drawing and Filling a Rectangle with Color

Example 20.15

20.16(b) Drawing and Filling an Ellipse with Color
Example 20.16

20.16(c) Drawing and Filling a Polygon with Color

20.16(d) Drawing and Filling a Pie
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Example 20.18

21.1 Creating a Digital Clock

21.2 Creating a Stopwatch

21.3 Creating a Digital Dice

22.1 Creating Motion

22.2 Creating a Graphical Dice

22.3 Creating a Slot Machine

23.1 Introduction to Database

23.2 Creating a Database Application

23.3 Creating Connection to a Database using ADO.NET

23.4 Populating Data in ADO.NET
Example 23.1

23.5 Browsing Records

23.6 Editing, Saving, Adding and Deleting Records
Example 23.2

23.7 Accessing Database using DataGridView
Example 23.3

23.8 Performing Arithmetic Calculations in a Database
Example 23.4
Example 23.5
Example 23.6

24.1 Introduction

24.2 Reading a Text File

24.3 Writing to a Text File
Example 25.1: Displaying a Message
Example 25.2

25.3 Creating a Text File Reader in Console
Example 25.3

25.4 Creating a Console App using If...Then....Else

Example 25.4
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Chapter 1
Introduction to Visual Basic 2015

% A brief description of Visual Basic 2015
« Getting to know the Visual Basic 2015 Integrated Development
Environment
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1.1 A Brief Description of Visual Basic 2015

Visual Basic is a third-generation event-driven programming language first released
by Microsoft in 1991. The final version of the classic Visual Basic was Visual Basic
6. Visual Basic 6 is a user-friendly programming language designed for beginners.
Therefore, It enables anyone to develop GUI Windows applications easily. Many

developers still favor VB6 over its successor VB.NET.

In 2002, Microsoft released Visual Basic.NET(VB.NET) to replace Visual Basic 6.
Thereafter, Microsoft declared VB6 a legacy programming language in 2008.
However, Microsoft still provides some form of support for VB6. VB.NET is a fully
object-oriented programming language implemented in the .NET Framework. It was
created to cater for the development of the web as well as mobile applications.
Subsequently, Microsoft has released many versions of VB.NET. They are Visual
Basic 2005, Visual Basic 2008, Visual Basic 2010, Visual Basic 2012, Visual Basic
2013, Visual Basic 2015 and Visual Basic 2017. Although the .NET portion was
discarded in 2005, all versions of the Visual Basic programming language released

since 2002 are regarded as VB.NET programming language

Visual Basic 2015 was released in the year 2015. It comes as a .NET desktop
development component of the Visual Studio Community 2015 integrated
development environment(IDE). It is used to build windows desktop applications
using the .NET framework. Besides that, Visual Studio Community 2015 also comes
with other Windows development tools that include Visual C#, Visual F# , Visual

C++, JavaScript, SQL Server, Python , Unity Game and many more.

You can download the free version of Visual Studio Express 2015 for Windows
Desktop from the following link:

https://www.visualstudio.com/vs/older-downloads/


http://www.vbtutor.net/index.php/visual-basic-2010-tutorial/
http://www.vbtutor.net/index.php/visual-basic-2013-tutorial/
http://www.vbtutor.net/index.php/visual-basic-2013-tutorial/
http://www.vbtutor.net/index.php/visual-basic-2017-tutorial/

After clicking the link about, you will be asked to enter your Microsoft
username and password. Next, the following window will appear, as shown in

Figure 1.1
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Figure 1.1

Select Visual Studio Express 2015 for Windows Desktop and then click the
download button. After the installation file is downloaded, click on it to install
VS Express 2015.

1.2 The Visual Studio 2015 Integrated Development Environment

When you launch Microsoft Visual Studio 2015 Express, you will be presented with

the Start Page of Microsoft Visual Studio Community 2015, as shown in Figure 1.2
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Figure 1.2 Visual Studio Express 2015 IDE

The Visual Studio 2015 start page comprises a few sections, the Start section and
the Recent section on the left pane and Discover Visual Studio Community 2015 on
the right pane. In the start page, you can either start a new project, open a project or
open a recent project. You can also check for the latest news in Visual Studio
Community 2015. The Start Page also consists of a menu bar and a toolbar where

you can perform various tasks by clicking the menu items.

1.3 Creating a New Project in Visual Studio 2015

To start a new Visual Studio Express 2015 project, click on New Project under the
Start section to launch the Visual Studio 2015 New Project page as shown in Figure

1.3. You can also choose to open a recent project:
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Figure 1.3 Visual Studio 2015 Express New Project Page

The New Project Page comprises a few templates, among them are Visual Basic,
Visual C# , Visual C++ and others. Since we are only learning Visual Basic 2015, we
shall select Visual Basic. Visual Basic 2015 offers you several types of projects that
you can create; they are Blank Apps, Windows Forms Application, WPF Application,
Console Application ,Class Library(.NET Framework), Shared Project and more.
Since we are only learning how to create windows desktop applications, we shall
select Windows Forms Application.

At the bottom of this dialog box, you can change the default project name
WindowsApplication1 to some other name you like, for example, My First Visual
Basic 2015 Program. After renaming the project, click OK to continue. The Visual
Basic Express 2015 IDE Windows will appear, as shown in Figure 1.4. Visual Basic
Express 2015 IDE comprises a few windows, the Form window, the Solution
Explorer window and the Properties window. It also consists of a toolbox which
contains many useful controls that allows a programmer to develop his or her Visual

Basic 2015 programs.
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Figure 1.4 The Visual Basic 2015 Express IDE

The Toolbox is not shown until you click on the Toolbox tab. When you click on the
Toolbox tab or use the shortcut keys Ctrl+Alt+x, the common controls Toolbox will
appear, as shown in Figure 1.5. You can drag and move your toolbox around and
dock it to the right, left ,top or bottom of the IDE.
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Figure 1.5 Visual Basic 2015 Express Tool Box

Next, we shall proceed to show you how to create your first program. First, change
the text of the form to ‘My First Visual Basic 2015 Program’ in the properties window;
it will appear as the title of the program. Next, insert a button and change its text to

OK and its name to BtnOK. The design interface is shown in Figure 1.6
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Figure 1.6 The Design Interface

Now click on the OK button to bring up the code window and enter the following

statement between Private Sub and End Sub procedure, as shown in Figure 1.6:

MsgBox("My First Visual Basic 2015 Program")

Now click on the Start button on the toolbar or press F5 to run the program then click
on the OK button, a dialog box that displays the “My First Visual Basic 2015
Program” message will appear, as shown in Figure 1.7. The function MsgBox is a
built-in function of Visual Basic 2015 which can display the text enclosed within the

brackets



€] My First Visual Basic 2015 Program - Microsoft Visual Studio ¥ & | QuickLaunch (Cir+Q) Pl - B x
File Edit View Project Build Debug Team Tool Test Anahze Window Help e i
(@-0 @ 2 B9 | Debug - AnyCPU S pstane | _HE| =MW 2

% [T I Form1.vb [Design]® ~ [EEhba e -1 x
ﬁ‘ U] Wy First Visual Basic 2015 Program -jﬂ:ﬂfﬁrl!ll v}‘@iIn\tlal\;egcmr{qﬂ?l{t = g ‘ m-rs T @l L

B EIPublic Class Forml + .

z 3 Private Sub BtnOK_Click(sender As Object, e As Eventirgs) Handles BtnOK.Click il “c2<h Solution Explorer(Clikrs) ki
E 3 MsgBox("My First Visual Basic 2815 Program™) 4] Solution "My First Visual Basic 2015 Program' (1 project)

g a | End Sub 4 My First Visual Basic 2015 Program

g 5 [End Class 3 4 My Prtject

2 & =

b =B References
¥ App.config
b B Formlvb

5321006 B38Q

ELIVELESEIMEY Team Explorer Class View

Properties

Output

Show output from:

# Publish «

Figure 1.7 Visual Basic 2015 Code Window
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Figure 1.8 The Runtime Interface

Summary

e In section 1.1, you have learned about the history of Visual Basic 2015

e In section 1.2, you have learned how to install and launch Visual Basic Studio
Express 2015

e |n section 1.3, you have learned how to launch the new project dialog and the
Visual Basic Express 2015 IDE. You have also learned how to write your first

program.




Chapter 2
Designing the Interface

«» Customizing
+» Adding controls
% Setting Control Properties

As Visual Basic 2015 is a GUI-based programming language, the first step in
developing an application is to build a graphical user interface. To build a graphical
user interface, you need to customize the default form by changing its properties at
design phase and at runtime. After customizing the default form, you may proceed to

add controls from the toolbox to the form and then customize their properties.

2.1 Customizing the Form

When you start a new Visual Basic 2015 project, the VS2015 IDE will display the
default form along with the Solution Explorer window and the Properties window for

the form as shown in Figure 2.1. The name of the default form is Form1. The



properties window displays all the properties related to Form1 and their
corresponding attributes or values. You can change the name of the form, the title of
the form using the text property, the background color, the foreground color, the size

and more. Try changing the following properties:

Property Value

Name MyForm

Text My First Visual Basic 2015 Program
BackColor Aqua

ForeColor DarkBlue

MaximizeBox False

In fact, you do not have to type in the color manually, you can indeed select a color
from the color drop-down list that comprises three tabs, Custom, Web, and System,
as shown in the Figure 2.1. Clicking on the drop-down arrow will bring out a color

palette or a list of color rectangles where you can select a color.
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Figure 2.1

Another method of setting the colors is to manually type in the RGB color code or the
hex color code. The values of R, G and B ranges from 0 to 255, therefore, by varying
the values of the RGB we can obtain different colors. For example, a RGB value of
128, 255, 255 yield the cyan color.




On the other hand, the hex color code system use a six-digit, three-byte
hexadecimal number to represent colors. The bytes represent the red, green and
blue components of the color. One byte represents a number in the range 00 to FF
(in hexadecimal notation), or 0 to 255 in decimal notation. For example, #0000ff
represents the cyan color. However, when you type in the hex color code in the
properties window of VS2015, it automatically converts the color to RGB color or the

color name. Figure 2.2 shows a list of Hex color codes and the corresponding colors.

color code color code color code color code
eeceee s fiffee - ffceff . o9
dddddd = 99 . ffecce - f99¢:c
ceeece : fftte6 : ffcc99 = 9999
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222222 i 99ffce _ 99ceff

111111 i 99£199 . 99ccee 9966¢c
0000 : 9966 99cc99 996699
c0000 : 99ff33 o 99cc33 996633
c0000 " 66£ET : 66ccff

Figure 2.2 Hex Color Codes

The design interface is shown in Figure 2.3 and the runtime interface is shown in
Figure 2.4. In the runtime interface, notice that the title has been changed from
Form1 to My First Visual Basic 2015 Program, background changed to aqua color ,

the text OK color is dark blue and the window cannot be maximized.


https://en.wikipedia.org/wiki/Byte
https://en.wikipedia.org/wiki/Hexadecimal
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You can also change the properties of the form at run-time by writing the relevant
codes. The default form is an object and an instant of the form can be denoted by
the name Me. The property of the object can be defined by specifying the object’s

name followed by a dot or period:

ObjectName.property



For example, we can set the background of the form to blue using the following

code:

.BackColor=Color.Blue

In addition, you can also use the FromArgb method to specify the color using the

RGB codes, as follows:

.BackColor = Color.FromArgb(@, 255, 0)

To achieve the same interface as shown in Figure 2.3, type in the following code by

clicking the form to enter the code window:

Forml_Load(sender EventArgs)
.Load
.Text = "My First Visual Basic 2015 Program"
.BackColor = Color.Cyan
.MaximizeBox =
.MinimizeBox =

In place of cyan, you can use RGB code as follows:

.BackColor = Color.FromArgb(@,255,255)

Press F5 to run the program and you will get the exact interface as that shown in
Figure 2.4.

In addition, you can also specify the size, the opacity and the position of the default

form using the code, as follows:

Forml_Load(sender , € EventArgs




MyBase.Load
.Text = "My First VB2015 Project"”
.BackColor =Color.Beige

.MaximizeBox

.MinimizeBox

. = (400, 400)
.Opacity = 0.85
.CenterToParent()

The runtime interface is as shown in Figure 2.5. Notice that background is

translucent as the Opacity is set to 0.85 or 85%.

First VB2015 Project
i

OK

Figure 2.5

2.2 Adding Controls to the Form



In section 2.1, we have learned how to build an initial interface in Visual Basic 2015
by customizing the default form. Next, we shall continue to build the interface by
adding some controls to the form. The controls are objects that consist of three
elements, namely properties, methods, and events.They can be added to the form
from the Toolbox. Among the controls, the most common ones are the button, label,
textbox, listbox, combobox, picture box, checkbox, radio button and more. The
controls can be made visible or invisible at runtime. However, some controls will only

run in the background and cannot be seen at runtime, one such control is the timer.

The Toolbox is usually hidden when you start Visual Basic 2015 IDE, you need to
click View on the menu bar and then select Toolbox to reveal the tool box, as shown

in Figure 2.6. You can also use shortcut keys Ctrl+w+x to bring out the toolbox.
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Figure 2.6: Toolbox

You can position the toolbox by dragging it anywhere you like while its status is set
to float. You can also dock the toolbox by right-clicking on the tool box and choose
dock from the pop-up menu. The docked Toolbox that appears side by side with the
Solution Explorer, and as one of the tabbed windows together with the Form Design

window and the code window, as shown in Figure 2.7.



DQ My First Visual Basic 2015 Program - Microsoft Visual Studio Y & | QuickLaunch (Ctrl+0) Pl - B x
File Edit View Project Build Debug Team Tools Test Analyze Window Help Liew Voon Kiong - [

@-0|H-2 |9 - -] pebug -| anycru < b s | B 3 | |
Form1.vb Form1.vb [Design] Toolbox # X

Search Toolbox = dle-s¢camlop =
4 All Windows Forms

&k Pointer :

F BadomundWorer 151 Sclution My First Visual Basic 2015 Program’ (1 project)

&°  BindingNavigator - @?;ﬁmmmﬁ Program

& BindingSource g laaaths

Button ) App.config

CheckBox b ] Formivb

8BS CheckedListBox

[ Colomialog
ComboBex

5 ContetMenuStrip

ji  DataGridView
Dataset
DateTimePicker

“ B Search Solution Explorer (Ctrl+2) p-

R0k g

s2in05 e

Solution Explorer [ )

Form1 System.Windows.Forms.Form
EN(0F|
Cursor Default
Font Microsoft Sans Serif, 8.25pt
ForeColor Il DarkBiue

FileSystemWatcher
¥ FlonLayoutPanel
FolderBrowserDialog
FormBorderStyle Sizable
RightToLeft No
RightToL eftLayout False
Text My First Visual Basic 2015 Pr -
Text
The test associated with the control.

A Publish «

Figure 2.7

You can also dock the tool box at the bottom, below the default form, as shown in
Figure 2.8. Further, you may also pin the tool box to the side bar or the bottom bar

by clicking on the pin icon on the menu bar of the toolbox.

How and where you want to position your tool box is entirely up to you but we
strongly suggest that you place the tool box alongside or at the bottom of the default
form so that it is easy for you to add controls from the tool box into the form. You
should never cover the form with the toolbox because it will be difficult to add

controls to the form.
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Adding a control to the form is an easy task, what you need to do is double click it or
drag it onto the form. You can drag the control around in the form and you can also

resize it.

To demonstrate how to add the controls and then change their properties, we shall
design a picture viewer. First, change the title of the default form to Picture Viewer in
its properties window. Next, insert a picture box on the form and change its
background color to white. To do this, right click the picture box and select properties
in the popup menu, then look for the BackColor Property as shown in the properties
window in Figure 2.9. Finally, add two buttons to the form and change the text to
View and Close in their respective properties windows. The picture viewer is not
functional yet until we write code for responding to events triggered by the user. We

will deal with the programming part in the coming chapters.
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Summary

e In section 2.1, you have learned how to customize the form by changing the
values of its properties.
e In section 2.2, you have learned how to add controls to the form and change their

properties at design phase and at runtime.




Chapter 3
Writing the Code

% Learn the basics of writing code in Visual Basic 2015

In the previous chapter, we have learned how to design the user interface by adding
controls to the form and by changing their properties. However, the user interface
alone will not work without adding code to them. In this chapter, we shall learn how
to write code for all the controls so that they can interact with the events triggered by
the users. Before learning how to write Visual Basic 2015 code, let us dwell into the

concept of event-driven programming

3.1 The Concept of Event-Driven Programming

Visual Basic 2015 is an event-driven programming language which means that the
code is executed in response to events triggered by the user actions like clicking the
mouse, pressing a key on the keyboard, selecting an item from from a drop-down
list, typing some words into textbox and more. It may also be an event that runs in
response to some other program . Some of the common events in Visual Basic 2015

are load, click, double-click, drag and drop, pressing the keys and more.

Every form and every control you place on the form has a set of events related to
them. To view the events, double-click the control (object) on the form to enter the
code window. The default event will appear at the top part on the right side of the
code window. You need to click on the default event to view other events associated
with the control. The code appears on the left side is the event procedure associated
with the load event. Figure 3.1 illustrates the event procedure load associated with
the Form (its name has been changed to PicViewer therefore you can see the words

PicViewer events) and Figure 3.2 shows the events associated with button.



Pl = B =

;’g] Picture Viewer - Microsoft Visual Studic
File Edit View Project Build Debug Team Tools Test Analyze Window Help Liew Voon Kiong =
@-|@-2 | - | Debug ~| AnycPu < b e = W WA

LR e SRl Form 1.vb [Design]™
8] Picture Viewer -
- ET PUb}.lC Class F‘.C

% (PicViewer Events)

@WE-|o-s5¢dm| o g

b 13iag

° 3 e BackgroundimageChanged - E . X s -
3 2 Private Sub Buttonl Click(sender As Ob Search Selution Explarer (Ctrl+;) rP
o = BackgroundlmagelayoutChanged : P
3 T d hfor B (1 project)
= 4 | # BindingContextChanged ype words to search for
5 i
;r. ? . — . . El’ CausesValidationChanged o My Project
5 2 Private Sub Picviewer_ Load(sender As O % ChangeUlCues b W Roteroniie
o
= 5 | End sub ‘& Click ¢ App.config
2 |End class | ¥ ClientSizeChanged b Sl Fermlvk
12 | # Closed

# Closing

% ContextMenuChanged

¥ ContextMenuStripChanged
¥ ControlAdded

[Toolbox
Search Toolbox

4 General

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

[7 Ready 4 Add to Source Control

Figure 3.1: Events associated with Form

;'QJ Picture Viewer - Microsoft Visual Studio YHE &  CuickLaunch (Ctrl+Q) bdl = =
File Edit View Project Build Debug Team Tools Test Analyze Window Help Liew Voon Kiong ~
P@-0 -2 @9 - | Debug -] AnycPU - s | _E R = s

2 SRR Formi.vb [Design]® - e =
3 T ¥ 2 - =
il [ Picture Viewer -1 SvButton’ -1 % dick - @i -5 Cam| o s
e il ublic Class PicViewer 15 Click {a . .
i 2 Private Sub Buttonl_Click(sender As Ob]7 " : Search Solution Explorer (Ctrl+) 2~
7 - 1% ClientSizeChanged g 7 ;
3 | 21 Solution 'Picture Viewer' (1 project)
g a End Sub | % ContextMenuChanged 5 =
;" = [ ContextMenuStripChanged P My Project
2 [ Private Sub PicViewer_Load(sender As Ol g o o 0. g et
a - :
8 | End Sub ¥ ControlRemoved ¥ App.config
s [End class # CursorChanged b = Formlvb
8 ¥ Disposed
% DockChanged
# DoubleClick
% DragDrop

# DragEnter

| A

Toolbox
Search Toolbox

4 General

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

] Ready # Add to Source Control -

Figure 3.2: Events associated with the button



3.2 Writing the Code

To start writing code in Visual Basic 2015, click on any part of the form to go into the
code window as shown in Figure 3.1. The event procedure is to load Form1 and it
starts with the keywords Private Sub and ends with End Sub. This procedure
includes the Form1 class and the event Load, and they are bind together with an
underscore, i.e. Form_Load. It does nothing other than loading an empty form. To

make the load event does something, insert the statement.

MsgBox ( "Welcome to Visual Basic 2015” )

The Code

Forml
Forml_ Load(sender EventArgs)
.Load

MsgBox ( "My First Visual Basic 2015 Program", ,"My Message")

MsgBox is a built-in function that displays a message in a pop-up message box. The
function comprises a few arguments, the first is the message that is displayed and
the third is the title of the message box. Running the program produces the message

“My First Visual Basic 2015 Program” , as shown in Figure 3.3.

Why First Vicual Basic 2015 Program X

Py First Wisual Basic 2015 Program

Figure 3.3



You will notice that above Private Sub structure there is a preceding keyword Public
Class Forml. This is the concept of an object oriented programming
language. When we start a windows application in Visual Basic 2015, we will see a
default form with the name Form1 appears in the IDE, it is actually the Form1 Class
that inherits from the Form class System.Windows.Forms.Form. A class has events

as it creates an instant of a class or an object.

You can also write code to perform arithmetic calculation. For example, you can use
the MsgBox and the arithmetic operator plus to perform addition of two numbers, as

shown below:

Forml_Load(sender EventArgs)

.Load
MSgBOX("Z" & Il+ll & Il5ll & Il:Il & 2 + 5)

*The symbol & (ampersand)is to perform string concatenation. The output is as

shown in Figure 3.4

WindowsfApp3 X

Figure 3.4

Summary
e In section 3.1, you have learned the concepts of event driven programming

e In section 3.2, you have learned how to write code for the controls




