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This book is dedicated to everyone who didn’t have the “right”
education, test scores, or job skills, but wound up succeeding at
their chosen goal anyway. If you want to learn or do anything in
your life, such as learn to program a computer, go ahead and do it
and don’t let anyone ever tell you otherwise.
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INTRODUCTION

Programming can be fun. If you've ever used a computer
and wondered how it worked, or better yet, wanted to
make your computer do something better, or different—
something that it couldn’t do before—then you already
have the mind of a programmer.

The only requirement to be a programmer is the desire to do it. You don’t
need a college degree, an aptitude for mathematics, or special schooling. All
you need 1s a computer and the curiosity to learn programming.

People may want to learn how to program their computer for any number of
reasons. Some people want to write computer programs for a career. Others want
to create a new product that improves upon an existing program or even forges a
new market altogether. Still others want to learn programming for the sheer
mental exhilaration of doing so, in much the same way that people enjoy cross-
word puzzles and brain teasers. Whatever your reasons for learning to program,
you'll find that plenty of people just like you have learned to program a computer.
That means you can do so too.



A Programming Primer

A computer program is like a recipe that gives the computer step-by-step instructions to
follow. Just as you can write a recipe in English, Spanish, Chinese, Arabic, or Swahili, so
oo can you write a computer program using any variety of programming languages you
choose. Contrary to popular belief, there is no inherently “best” programming language
Just as there is no single “best” human language.

Like human languages, the best programming language depends entirely on
circumstances. Just as you would probably want to learn Japanese if you wanted to talk
to people in Tokyo, so might you want to choose one programming language over
another based on what you want to do. Some programming languages are designed to
be easy to learn, others are designed for calculating mathematical formulas, and still
others are designed for manipulating text. If you write the same program in two
different languages, you'll find that one language will be easier to use than another,
although no language will be best for writing all types of programs every time.

When learning to program a computer, you actually need to learn three related,
but different, tasks:

How to solve a particular problem. If you want to write a program to predict the
winners of a horse race, you need to know what data you need and what steps to fol-
low to predict winning race horses. If you want to write a video game, you need to
know the goal of the game, the rules to restrict the player’s actions, and what obsta-
cles will get in the player’s way. If you don’t know what problem you want to solve
and how to solve it, the computer will never know how to solve it either.

How to use a particular programming language. Once you know what problem you

want to solve, you need to choose a specific programming language to use. That

means learning what commands are available in your chosen programming lan-
guage and how to type those commands to tell the computer what to do step by
step. In this book, you'll be learning the Visual Basic programming language.

How to use a specific program to help you write programs in your chosen program-

ming language. To type program commands, you need to use an editor, which acts

like a simple word processor that lets you write, edit, and save your programming
instructions in a file. When you're done using the editor to type your program com-
mands into a file, you need another program called a compiler, which turns your
programming commands into a special file that can run by itself on other comput-
ers. To write programs in the Visual Basic language, you need to use Microsoft

Visual Basic 2005 Express (hereafter referred to as Visual Basic Express), which is

known as an Integrated Development Environment (IDE) since it includes both an editor

and a compiler.

But before you start learning anything about Visual Basic Express or the Visual
Basic programming language, take some time to learn the general principles behind all
computer programming. Once you understand how computer programming works,
you can better understand how to write a program using any programming language,
including Visual Basic.

The Principles of Writing a Computer Program

A computer program is nothing more than a long list of instructions that tells the
computer what to do, what to display on the screen, and what to do with data it receives
from the user. The more complicated your program, the more instructions you'll need

2 Iniroduction



to write in order to make your program work. A simple program, one that displays your
name on the screen, might only require a handful of instructions, while a more compli-
cated program, such as Microsoft Windows, could take several million instructions.

The key to programming is to write the fewest number of instructions that do the
maximum amount of work as possible. The more instructions you write, the longer it
will take and the more likely you may make a mistake. So rather than attempt to write
one huge, monolithic program at one sitting, programmers divide a large program into
several smaller ones. Once they write and test each small program, they put them
together, like building blocks, to create a much larger program.

When you break a large program into several smaller ones, you can either store
them in a single file on your hard disk, or store them in separate files. The advantage of
storing everything in a single file is that you only have to look for one file when you want
to edit or modify a program. The disadvantage of storing everything in a single file is
that the longer your program gets, the harder it can be to find anything, much like
trying to read a novel printed on a single scroll of paper.

For that reason, most programmers not only divide a large program into several
smaller ones, but they also store the smaller programs in separate files. Separate files
provide several advantages over storing everything in a single file:

o Smaller files are easier to edit, read, and ultimately understand.
+  Separate files let different programmers work on the same program.

+  Separate files isolate you from other parts of your program, which can prevent you
from messing up other parts of your program by mistake.

KEY POINTS TO REMEMBER

No matter what computer, operating system, or programming language you use, the general
principles of programming remain the same:

*  Break a large program into smaller parts

*  Make each part of a program as short and simple as possible (to make it easier to
write, understand, and modify later)

* Keep each part of your program separate and isolated as much as possible to keep
one part of your program from accidentally messing up another part of your program)

The Principles of Programming Languages
The only language that computers understand is something called machine code, which
consists of nothing more than instructions written as a series of zeroes and ones, such as:
1110 0110 1100 0001
1010 0000 1001 0111
0101 1110 0011 0110
One problem with machine code is that it’s extremely difficult to understand just
what each command really tells the computer to do. Another problem is that one
misplaced 0 or 1 can give the computer a completely different command than you

intended, and trying to find your mistake buried in a page full of zeroes and ones can
be nearly impossible.
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For that reason, few people program in machine code. To simplify programming,
computer scientists created another programming language called assembly language.
Assembly language replaces multiple lines of cryptic machine code with a single line of
assembly language commands that can look very different, but be as equally confusing:

title Hello World
; This program displays "Hello, World!"

dosseg
.model small
.stack 100h

.data
say_hello db 'Hello, World!',odh,o0ah,'$’

.code

main proc
mov ax,@data
mov ds,ax

mov ah,9
mov dx,offset say_hello
int 21h

mov ax,4Cooh

int 21h
main endp
end main

Unfortunately, computers don’t understand assembly language either; they only
understand machine code. To convert assembly language programs into machine code,
computer scientists have created special programs called assemblers, which convert
assembly language into machine code. Basically, every programming language is
designed to make it easy for humans to write programs without going through the
tedium and nuisance of learning machine code.

While somewhat simpler to understand then machine code, assembly language is
still too complicated for most people to understand. 8o to make programming easier,
computer scientists have invented computer languages that are much easier for people
to read, write, and understand. As a result, programs that accomplish the same task, but
written in different languages, can look drastically different:

5 LISP
(DEFUN HELLO-WORLD {)
(PRINT (LIST 'HELLO 'WORLD)))

The above example uses a programming language called LISP, which is designed
for experimenting in giving computers artificial intelligence. The example below shows
an equivalent program written in the popular C++ programming language.

#include <iostream>

int main()
{

std::cout << "Hello, world!\n";
}

Introduction



To convert different programming languages into machine code, computer
scientists have written special programs called compilers. A compiler translates a
program, written in one language, into machine code. To compile your Visual Basic
programs into machine code, you need to use the Visual Basic Express program.

The Philosophy Behind Programming Languages

Computer scientists have designed every programming language to solve one particular
type of problem. While every programming language is great for solving the one type of
problem they were designed for, every programming language is also mediocre at
solving most other types of problems, and horribly inefficient at solving a handful of
other types of problems. That's why there is no one “best” programming language. The
“best” programming language is the one that makes it easy for you write your program
as quickly and easily as possible, so what might be the “best” language for you might be
the worst language for writing someone else’s programs.

The philosophical design behind each programming language determines:
*  The number and type of built-in commands available (known as keywords)

*  The way you combine commands together (known as syntax)

Keywords act like bricks that you can combine together to create a program, as
shown in Figure 1. By combining keywords you can create instructions, called statements,
which tell the computer to do something usetul.

A computer program

]
T ——

[ Keywords | [ Keywords |+ Statements

| Keywords } | Keywords }"

Figure 1: Keywords act like building blocks
that you can combine to create a program.

Table 1 lists all the keywords available in the Visual Basic programming language.
NOTE The boldfaced keywords are considered obsolete, although Visual Basic still recognizes

them as valid. These obsolete keywords still exist so Visual Basic Express can still run programs
written in older versions of the Visual Basic programming language.
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Table 1: Keywords Provided by the Visual Basic Programming Language

AddHandlex AddressOf Alias And
AndAlso Ansi As Assembly
Auto Boolean ByRef Byte
Byval Call Case Catch
CBool CByte CChar (Date
(Dec Dbl Char CInt
Class Clng CObj Const
CShort CSng CStr CType
Date Decimal Declare Default
Delegate Dim DirectCast Do
Double Each Else Elself
End Enum Erase Error
Event Exit False Finally
For Friend Functien Get
GetType GoSub GoTo Handles
If Implements Imports In
Inherits Integer Interface Is
Let Lib Like Long
Loop Me Mod Module
MustInherit MustOverride MyBase MyClass
MNamespace Newi Next Not
Nothing NotInheritable NotOverridable Object
On Option Optional 0r
OrElse Overloads Overridable Overrides
ParamArray Preserve Private Property
Protected Public RaiseEvent ReadOnly
ReDim REM RemoveHandler Resume
Return Select Set Shadows
Shared Short Single Static
Step Stop String Structure
Sub SyncLock Then Throw
To True Try TypeOf
Unicode Until Variant When
While With WithEvents WriteOnly
Xor #Const #ExternalSource If...Then...#Else
#Region - & &
* e / /=
\ \= - "=
+ 4= = -=
Intraduction



Keywords may let you build any type of program, but using keywords alone to build
a large program can be like building a skyscraper one brick at a time. It's possible, but
not very practical. So instead of relying solely on keywords to build a program, you can
combine keywords into miniature programs that you can reuse as bigger, more
powerful building blocks, called functions. A function performs a unique task that a
single keyword can’t do, such as calculating the square root of a number or changing all
characters from lowercase to UPPERCASE.

Many programming languages, including Visual Basic, come with a library of pre-
written functions so you don’t have to create them all over again. In addition to writing
instructions using keywords, you can also use functions to build programs of greater
complexity and power as shown in Figure 2.

A computer program

Function

Function

Function

Keywords

Keywords | Keywords |

| Keywords | | Keywords |

Figure 2: Functions allow you fo create larger, more
powerful building blocks for putting together a program.

Most programming languages provide libraries of prewritten, general-purpose
functions for solving common tasks, but you can also create your own functions to solve
tasks that are unique to your particular program.

No matter which programming language you use, the idea is always the same: Build
your program one step at a time using a combination of keywords and functions to
create statements that tell the computer what to do.

The Philosophy Behind the BASIC Programming Language

Every programming language provides a way to create building blocks out of different
combinations of smaller building blocks (keywords), which in turn can be used to
create larger and more powerful building blocks in a never-ending cycle. What makes
the BASIC programming language unique is that it’s specifically designed to make

programming easy.
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If you review the previous programming language samples that display the words
“Hello, world” on the screen, you'll notice that most languages use less-than-intuitive
abbreviations and symbols to tell the computer what to do. In contrast, the BASIC
language uses complete English words as shown below, which makes BASIC a much
easier programming language to learn and understand:

PRINT "Hello World!™

The Philosophy Behind Visval Basic

Visual Basic combines the simplicity of writing programs with the simplicity of designing
them. Essentally, every program consists of two parts:

* A userinterface

* Instructions that make your program do something useful

The user interface provides a way to get data from the user and display information
back to the user. A user interface can be as simple as a printer that types messages on a
piece of paper, but more often, the user interface consists of information displayed on a
computer screen.

Once your program receives data from the user interface, it can then manipulate
that data and display any new results back to the user interface. In the early days of
computers, the user interface consisted of levers that programmers flipped to feed data
into the computer and blinking lights that the computer flashed on and off to send data
back to the programmers.

Later, computers replaced mechanical switches with keyboards that let you type
commands into the computer (input) and receive data back from the computer
(output) printed on a long scroll of paper. In this case, the user interface consisted of a
keyboard and a printer.

Modern computers now let you give data to a computer (input) through multiple
devices such as a keyboard, mouse, scanner, or even a video camera, although the
keyboard is still the most common way to give data to a computer.

Getting data back out of the computer has improved. Instead of waiting for the
computer to print messages on a scroll of paper, today’s computers display information
directly on the computer screen. Initially, computers just displayed messages in plain
text at the bottom of the screen, but as computer graphics got more powerful, the user
interface gradually transformed from displaying plain text on a screen to displaying
formatted text in different colors and sizes in boxes or windows that can appear on the
screen.

One big problem with user interfaces is that they took time to create. So not only
did programmers have to write commands to make their program solve a problem, but
they also needed to write additional commands to create a user interface so people
could use their programs. So creating a user interface for your program essentially
means you have to accomplish two things when writing a program:

*  Write instructions to tell a computer how to solve a specific problem, step by step.

*  Write instructions to tell the computer how to accept data from the user and then
display it back to the user again.

Introduction



To solve both problems, Visual Basic makes programming easier in two ways. First,
Visual Basic uses the BASIC programming language, which is very easy for people to
learn, understand, and write. Second, instead of forcing you to write instructions to
create a user interface, Visual Basic provides prebuilt parts, called controls, that you can
paste together to create a user interface that works with a minimal number of
instructions.

How Visual Basic Works

Most programs can be divided into two parts, a user interface and the “brains” of the
program that manipulates data. Creating a program in Visual Basic therefore requires
two separate steps. One step involves designing your user interface and the second step
involves writing BASIC code to make your program manipulate and respond to any data
that it receives through that user interface.

Some people create the user interface first and then write BASIC code to make it all
work. Others write BASIC code to tell the computer what to do and then design a user
interface to allow others to interact with the program. Either way is correct just as long
as you create a program that works and does something useful.

Just remember that the user interface allows your program to communicate with
the outside world, for instance with a person pressing buttons or clicking the mouse, or
even another computer sending data across the Internet to your program. Your BASIC
code allows your program to respond to any information retrieved from the user interface
as shown in Figure 3.

Keyboard Mouse

data \ / data

User Interface

BASIC code

Serial, Parallel, USB,
or FireWire port data

Figure 3: The user interface communicates with the
outside world while your BASIC code provides
instructions that tell the computer what to do.
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YOUR FIRST VISUAL BASIC
PROGRAM

To help you learn Visual Basic, this chapter guides you, step
by step, through the process of creating your first Visual
Basic program. This will give you hands-on experience and
introduce you to using Visual Basic Express. Creating this
sample program will demonstrate the different features of
Visual Basic Express so you can see how easy it is to write
and edit a Visual Basic program. You’ll learn:

How to create, edit, and save a Visual Basic program
How to design a user interface (what your user sees)
How to write BASIC code

How to use shortcuts in Visual Basic Express to make programming easier

NOTE You must install Visual Basic Express on your computer before working through the
examples in this chapter.



Step 1: Create a Visual Basic Project

Before you can create a Visual Basic program, you must first create a project and decide
where you want to store it. A project consists of multiple files that represent different
parts of your entire Visual Basic program. To keep your project organized, Visual Basic
Express creates a new folder and crams all the files that make up your Visual Basic

program into it.
NOTE A project folder is a storage area that holds all the parts of your program.
To create a new project:

1. Launch Visual Basic Express. As you'll see, the Visual Basic Express screen divides
information into separate areas, as shown in Figure 1-1. One area lists all the recent

How fo Cre-
"’: aNew projects you've edited, one lists different articles about Visual Basic, and one pro-
roject in R . L. . r .
Visual Basic vides links to additional help for learning to use Visual Basic.
Express

Recent Profecie

ive s emback, sugaeetions, or
[re e

T 01 SO ISR GHT I sk R R I RS2 s, s

e

Figure 1-1: The Visual Basic Express Getting Started screen provides links to tutorials for
learning Visual Basic.

2. Choose File » New Project. (Note that the keystroke combination CTRL+N appears
next to the New Project command. You could press the CTRL key and then the N
key to choose the New Project command, just as you choose it from a submenu.)
The New Project dialog box appears, as shown in Figure 1-2.

3. Click the Windows Application icon. By default, Visual Basic Express gives your new
project a generic name, such as WindowsApplicationl.
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_¥isual Studio instafled templates
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My Templates
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A projact For craating an application wth a Windows usee interface
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Figure 1-2: The New Project dialog box lets you create different types of programs.

Click in the Name text box, enter MyFirstProgram, and click OK. Visual Basic
Express displays a single window, called a form, on the screen (see Figure 1-3). Th

form is the start of your program’s wser interface, the way your user will interact with

your program.

Mo Gk mm Fumt D Dep Dwm Tk Wndm Sty o
e Bt B A BT e St B B
| FemaL vt (Design) S gt | % v
mliaEcm

[ Arnessegen |

e —

Figure 1-3: When you create a new program, Visual Basic Express creates a single
window (form] to help you begin creating your user inferface.
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5. Choose File » Save All to open the Save Project dialog box, as shown in Figure 1-4.

Save Project

nane: ]
Leczken: | iDacuments and SettingsiBicitty Documentsivisusl Fud v [ Drowse. .
M= Selution Name: | MyStstProgram [¥ create drectory for soukon

Figure 1-4: The Save Project dialog box lets you save your Visual Basic
program to a specific drive and folder on your computer. (The drive and
directory displayed in the Location text box may differ on your computer.)

6. Click the Browse button. The Project Location dialog box appears (Figure 1-5).

| EBackus Fiss
|1 Code Sippets Creat
| reate
Deshtop || DProFas
| Dserngs | ™ New Folder
CDTemplazes icon
My Progcts
My Cemputer |
| Foldsr name: ‘ ,.‘ i Open
| Cancl

Figure 1-5: The Project Location dialog box lets you choose where to
save your Visual Basic program.

7. Click in the Look In list box and choose the drive where you want to save your
project, such as CA.

8. (Optional) Click an existing folder where you want to store your Visual Basic proj-
ect, or click the Create New Folder icon to create a new folder for your project.

9. Click Open. The New Project dialog box appears again, displaying the drive and
folder that you specified as the place to save your project.

10. Click Save to save your project to the drive and folder that you specified.
Visual Basic Express saves your project in a folder with the same name as your

project name. For example, if you called your project MyFirstProgram, Visual Basic

Express stores your entire project in a folder called MyFirstProgram (see Figure 1-6).

Step 2: Design a User Interface

Once you've created a project, you'll need to create a user interface for your program.
The three most common elements of a user interface are:

*  Windows (called forms)

+  Pull-down menus

*  Buttons and boxes
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Figure 1-6: A Visual Basic project consists of several files stored in a folder.
NOTE In this example, you will create three buttons (Save, Open, and Exil] and one text box, but
no pulldown menus. The Save bution will save text fo a file; the Open button will open that file and

display its contents in the text box; and the Exit button will stop the program from running.

To create a user interface for your program, follow these step:

1. Mouse over (that is, move the mouse pointer over) the Toolbox tab. The Toolbox
window should slide into view, as shown in Figure 1-7.
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Figure 1-7: The Toolbox displays all the different items, known as controls, that you can
place on a form.
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2. Double-click the TextBox icon (in the vertical list at the left of the screen) and
move the mouse pointer away from the Toolbox window. Visual Basic should dis-
play the text box, with handles on the left and right sides and an Action Button
in the upper-right corner, as shown in Figure 1-8. (If you don’t see handles around
the text box, click on it.)

3. Click the Action Button. A pop-up menu appears, as shown in Figure 1-9.

Action
butten

Handles 4

Figure 1-8: Handles allow you to Figure 1-9: The Action Button of a text
resize a control while the Action box lets you specify whether the fext box
Butfon lets you customize a control. can hold multiple lines of fext.

4. Click the MultiLine check box then click anywhere away from the pop-up menu.
Visual Basic Express should display the text box with additional handles around all
corners and edges of the box, as shown in Figure 1-10.

5. Drag the bottom right corner handle of the text box until the text box fills up most
of the form, as shown in Figure 1-11.

Figure 1-10: Once you specily that a fext Figure 1-11: Drag the corner of the
box ean hold multiple lines, additional text box so that it fills mest of the form.
handles appear to let you resize both the

width and the height of the text box.

6. Double-click the Button icon in the Toolbox window. Visual Basic should display a
button on the form, with handles at each corner.

7. Repeat step 6 two more times until you've drawn three buttons on the form.

Mouse over each form button, hold down the left mouse button, and drag the three
buttons to the bottom of the form, as shown in Figure 1-12. (Or, click each button
and then press the arrow keys on your keyboard to move the button.)
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9.

10.

11.
12,
13.

14.

Click the button at the bottom-left corner of the form and press F4. The Properties
window appears in the bottom-right corner of the screen.

Scroll in the Properties window to the Text property (Figure 1-13), then click the
Text property and enter Save. This displays the word Save on the button.

>~ 1 X
Buttonl System‘windows Forms.But
| EA)=|
Font Microsoft Sans Se &
ForeColor Il controlText
Image [ tnane)
Imagealian MiddleCenter =
Imagelndex I:l (none)
ImageKey I:| (none)
e S ImageLisk (none)
[ Bttt | & Buton2 p [ Butond | RightToLeft Ko
Frrrpy
Text Buttonl v
. TextAl MiddleCent
Figure 1-12: Drag the three butons to erian ecitenter
. Text] latis Overlar
move them in a row along the botfom
of the form. o
The text contained in the control,

Figure 1-13: The Properties window
lets you change the behavior and
appearance of an object.

Click the middle button and press F4 to display the Properties window.
Click the Text property and enter Open to display the word Open on the button.

Click the button at the bottom-right corner of the form and press F4 to display the
Properties window, then click in the Text property and enter Exit. The word Euxit
should appear on the button. All buttons should appear, as shown in Figure 1-14.

Choose File » Save to save the changes you've made to your form.

[(swe | [ opn | [ Eit ]

=l

Figure 1-14: The Text property determines
what text appears on a button.
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Step 3: Write BASIC Code

Your program’s user interface won’t do anything until you write BASIC code to make it
work. BASIC code consists of programming commands that tell the computer, step by
step, what to do. To write code for your user interface, follow these steps:

How to

wiite 1,

BASIC
Code

Event
procedure

Chapter 1

Double-click the button that displays the word Exit. Visual Basic Express should dis-
play the Code window (Figure 1-15), with four lines. Here’s what each line does:
Public Class Formi Defines the start of all the BASIC code stored in Form1.

Private Sub Button3_Click Defines the start of the event procedure that runs when-
ever the user clicks the button named Buttonl. An event procedure is a set of instruc-
tions that run whenever a certain event occurs, such as the user clicking the mouse.

End Sub Defines the end of the event procedure that runs whenever the user clicks
Button3.

End Class Defines the end of all the BASIC code stored in Form1.
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Figure 1-15: The Code window displays the BASIC code needed to make your user infer-
face respond to the user.

Type the command End between the Private Sub and the End Sub lines, so that the
event procedure looks like this:

Private Sub Button3_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button3.Click

End
End Sub

The End command runs whenever the user clicks Button3. Because Button3 is
labeled the Exit button, clicking the Exit button runs the End command, which stops
your program.



NOTE The first two lines of the code in step 2 should actually appear as a single line beginning
with Private sub and ending with Handles Button3.Click. Due fo a limit on how wide code can
extend on this page, BASIC code that appears as a single line on your computer may appear on
two separate lines in this book. When you see an underscore character {_) af the end of a line, the
line with the underscore character and the next line are actually a single line of code.

3.

Click the Form1.vb [Design] tab just below the icon bar to view your user interface

again, then double-click the Save button. Visual Basic Express should display the
Code window again as well as the event procedure for the Save button.

Right-click in the middle of the Save button event procedure. A pop-up menu
should appear, as shown in Figure 1-16.
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Figure 1-16: A pop-up menu appears when you right-click the mouse.

Choose Insert Snippet. An Insert Snippet pop-up window appears (Figure 1-17).
This menu lets you choose prewritten BASIC code related to different tasks such as
Math or Processing Drives, Folders, and Files.

- FormLyb® | Fermlak [Desiml® | Stark Page - X

#Butto || # dink

SlPublic Class Forml

= Private Sub Buttond_Click{ByVal sender As System.0biect, ByVal e As System.Eventirgs) Har
End
End Sub

2 Frivane Sub BUCLONI_CLiCK(EyVal Sender As SyStem.CDIecL, SyVal @ A% SYSCem. Eventirgs) Har

Ena ©LSE By Ereatin Windans Fon Abpications
[ Interacting with the Appleston
(3 Waintaining Celloctiors
(2 Math
(2 Procassing Drives, Faders, and Files £
[ susal Basic Langusge
[ Working with Dats Types
2 Working with 3L

Figure 1-17: The Insert Snippet pop-up menu lets you choose prewritfen BASIC code.

Double-click Processing Drives, Folders, And Files. Another pop-up menu appears,
displaying all the different code snippets from which you can choose, such as Copy
a File or Create a Folder, as shown in Figure 1-18.

Your First Visual Basic Program 21



s

10.
11.

Chapter 1

| Formlwb*| Formlva[Design]® | Start Page - X
#Eukonl ~ | ¥ Cick v
DOluslic Class Forwl =

= Private Sus Buttond Click(3yVal sender is Sysvem.Chject, DyVal = Az Svatew. Eventhrys) Hax
End
End Sub

G Private Jur Buttonl CLlickiDsVal sender Bs System.Obicct, ByVal = k= Svstem, Eventhros) Har
|:|lrmrt Snippet: Processna Drives, Foldars, and Fles s | ]

End Sub
End Class

1>

Copy aDrectory
] Copy aFie

B Creseasis

) Craste aFoider
18] cresre a Temporary Fle E
1) Delere 5 Fie

121 Determine if a File Exists

[Z] Determine if a Folder Exists

5] Determing the Size of aFike v

Figure 1-18: After you choose a category from the Insert Snippet pop-up menu, another menu
appears listing specific code snippets you can use.

Scroll down the list of code snippets then double-click Write Text To Files. Visual
Basic Express should automatically insert the code snippet in the event procedure,
as shown in Figure 1-19. The highlighted portion of the code snippet represents
the part you may wish to modify. In this example, the code snippet tells the com-
puter to save the phrases Text I and Text 21in a file named test.txt whenever the user
clicks a button named Button1 which displays the text Save. For this example, you
won’t modify the highlighted code, but in your own programs, you would probably
want to modify the highlighted code to have it do something more interesting than
store Text 1 or Text 2in the test.txt file.

- Formivb*| Formi.vb [Cesign]® | StartPage | -

x
| #ouont ¥ || 7 cick -
FPuslic Clasa Forml =
F Privace Zub Buttoni_Click(ByVal sender do System.Chjest, ByVal e As System.Eventdrgs) Har
End
End Sub

= Private Zub Buttonl _Click (ByVal sender ds Zystem.Chject, By¥al e As System.Zventirgs] Har
Tey
My, Computer  FileSysten, Teiteal 1 Text |
MY, COMPULEr ., F11eSyScem. TE1te Al 1TEXT [FLEST. UXE",
CAreH T11EEXCEPTinn A EXCENCinn
ThEOW T11EEXCRPLLION
En Try

WBCILE, Trus)
VHCELT, Trus)

Ind sub
End Class

Figure 1-19: Visval Basic avtomatically inserts code snippets for you to modify if you wish.

Click the Form1.vb [Design] tab to view your user interface, then double-click
the Open button. You should see the Code window and the event procedure
for the Open button.

Right-click in the middle of the Open button event procedure. A pop-up menu
should appear.

Click Insert Snippet. Another pop-up menu appears.

Double-click Processing Drives, Folders, And Files. Another pop-up menu appears.



12. Scroll down the list, and then double-click Read Text From A File. Visual Basic
Express should insert the code snippet for the Open button (Figure 1-20). This
code snippet tells the computer to store the text in the file test.txt temporarily in a
storage bin named allText.

rarmiwbe| Famlvb Devgnl” | StPon | %
| wesenz || 7 click -
[ rrivats ous Guttoms CLick(ByUsl ssnase 4z System.ndset, ByUal s As Systan.svertargs] Harl
End =1

b mnasm

Private Sws Suttonl Click(ByVal zender As System.Chiect, ByUal = Az Systen, Eventhrgs) Har

fy.Computer.FileSystem,VritekllTexe (frast. txe®, MText i ¢ vbCrlf, Trus)
fy.Computer.FileSystem,VritekllTexe (fregt. txe”, MText 27 ¢ vbCrlf, Trus)
Carch £ileException A Exception
Throw ZileException
Znd Try

Znd Sub

Privaze Iwe DuttonZ Click(DyVal sender ks System.Chject, DyVal o As Systen. Iventhrgs) Iar
Dim allText As String
Tey
=l1Text = Ny.Computsr.FileSyster.ReadiliTexe ([
Careh fileException As Exception Ll
Throw ZileException
End Try

F End Hub
LEna class

Figure 1-20: The Read Text from a File code snippet appears within the Open button (Button2) event
procedure.

13. Type TextBoxi.Text = allText at the bottom of the Open button event procedure, as
shown here:

Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button2.Click
Dim allText As String
Try
allText = My.Computer.FileSystem.ReadAllText("test.txt")
Catch fileException As Exception
Throw fileException
End Try
TextBox1.Text = allText
End Sub

The TextBox1.Text = allText command tells the computer to take all the text
stored in the storage bin allText and copy it into the Text property of TextBoxl.
This displays all the text in the text box you drew earlier on your user interface.

14. Choose File » Save All to save all the BASIC code you've typed so far.

Step 4: Run Your Program

Now that you've designed your user interface and written some BASIC code, the final
step s to run your program to make sure that it works. To do so:

wmninga 1. Choose Debug P Start Debugging. Your program should appear as shown in

Visual Basic Figure 1-21.
Progrom
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Figure 1-21: Run your program to see if it works.

2. Click the Save button. This tells your program to run the Save button event proce-
dure, which stores the text Text I and Text 2 in the file test.txt.

NOTE When you click the Save button, you won't see anything happening on the screen.

3. Click the Open button. Your program should display Text I and Text 2 within the
text box of your program, as shown in Figure 1-22.

Figure 1-22: Clicking the
[ oo | [0 ] [ ]| ©Openbutiondisplays the text
saved in the fest.txf file.

4. Click Exit. Your program should stop running and return you to the Visual Basic
Express main window. (You can also stop your program, in case it crashes or
[reezes, by switching back to Visual Basic Express and choosing Debug » Stop
Debugging, or by pressing CTRI-ALT-BREAK.)

5. (Optional) Choose Build » Build to create an executableversion of your program
that you can copy and distribute to others for them to run.
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NOTE I your program doesn’t work exactly as you expected, you can examine what it may be
doing wrong, a process known as debugging.

Where to Go from Here

The goal of this chapter has been to introduce you to the steps needed to create a
program and to demonstrate some of the Visual Basic Express features that will help
you write programs quickly and easily. Once you understand how to create a Visual
Basic program (including designing the user interface and writing BASIC code) and
how the Visual Basic Express program works (such as letting you change user inter-
face controls through the Properties window and adding prewritten code through
the Insert Snippet feature), you're ready to learn more about the detailed steps
involved in creating a program.

Anyone can learn to program, since programming just takes planning, patience,
and persistence. With the help of Visual Basic Express, you may find that programming
is not only easier than you think, but also fun and challenging at the same tme.

KEY FEATURES TO REMEMBER

Here are key features to remember about creating a Visual Basic project:
* A project contains multiple files that all work together fo create a single program.

*  Visual Basic Express offers multiple ways to choose the same command, such as
choosing either File » New Project or pressing CTRIN.

Here are the key features to remember about designing a user interface:
*  Aform displays @ window on the screen.

*  The Toolbox contains items, called controls, that you can drag or double<lick to place
on a form.

* A control provides a visual way for the user to give or receive information from the
computer, such as a button, a pulldown menu, or a check box.

®  Every user interface control has properties that you can change to modify each control’s
behavior and appearance.

Here are the key features to remember when writing BASIC code:
*  You need fo write BASIC code to make the elements of your user interface work.
*  The End command stops your program from running.

*  The Insert Snippets feature can automatically paste commonly used chunks of BASIC
code in your program for you to madify later if you wish.

®  Every form can display two tabs: one for displaying the user interface and the other for
displaying your BASIC code.

Here are key features to remember when running a program:
*  Every program needs a command that the user can choose to make it stop running.

*  The Debug » Stop Debugging command is another way to stop your program from
running, especially if it freezes up.

*  When your program works perfectly, you can create an executable version of it by
choosing the Build  Build command.
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UNDERSTANDING THE VISUAL
BASIC EXPRESS INTERFACE

To write programs in Visual Basic, you need to learn both
the Visual Basic language and the Visual Basic Express user
interface. You’ll use Visual Basic Express to design your
program’s user interface (windows, pull-down menus, buttons, check boxes, and
s0 on) and write commands in Visual Basic that will make your program work.

The Visual Basic Express user interface provides all the tools you need to
create a Visual Basic program—ifrom creating a file, to designing a user interface,
to writing BASIC code. You'll find commands for creating a Visual Basic program
in pull-down menus, toolbars, and windows.

Understanding Pull-Down Menus

Visual Basic Express displays every available command in its many pull-down
menus and submenus, as shown in Figure 2-1, though you'll need to use only a
fraction of these commands at any one time. Sometimes these menus will display
dimmed commands, which are ones that are unavailable at that time. For example,
until you choose the Cut or Copy command, you won’t be able to choose Paste,
s0 the Paste command will appear dimmed.

NOTE A list of commands in a compuier language is often called code. We'll refer to a
list of Visual Basic commands as BASIC code or just code.



[k okt B

T
i 9 o [ o o == Lot oy -
el O b s S (e ) o
Dimmed |y ¢ : ; Fn - |
e ans B i LI
= S T
commands | | e
q. P LT s x i N = romioh
| stkatal T
& PrsmEs AmFlz
B e ote
Submenu PR
{ame
| Rz,
[t g | Latlanoers =0
Frwserle  Ca-de
s am -
AE Cackt o Sh-Tkl anas e ] e e
[ anr,:
E
< v r
Ry D ar o s

Figure 2-1: Pulldown menus list every possible command and sometimes organize related com-
mands in submenus while temporarily dimming commands that are unavailable at the moment.

When writing a Visual Basic program, you’'ll need to:

*  Organize the files that make up your Visual Basic project.

*  Design a user interface.
*  Write BASIC code.

Table 2-1 lists the names of the pull-down menus that contain the various commands,
the type of commands accessible from the menu, and a summary of what each command

can do.

NOTE When designing your user interface, a Format pulldown menu may suddenly appear
then disappear when you swilch to the code window. By selectively hiding and displaying pull-
down menu titles, Visual Basic Express avoids displaying unavailable commands.

Table 2-1: Description of the Pull-Down Menus in Visual Basic Express

Menu Title

Type of Commands

Command Summary

File

Edit

View

28 cChopler 2

Organize your Visual Basic
program.

Design a user interface and

write BASIC code,

Organize your Visual Basic
program.

Open, save, or print files that make up your Visual Basic
program. Also includes the Exit command for quitting
Visual Basic Express.

Copy, delefe, and paste parts of your user interface or
parts of your BASIC code. Also includes commands for
undoing and redoing a previous action, searching and
replacing text, and selecting your entire user interface or
BASIC code.

Change the appearance of the interface such as opening
and closing windows and toolbars.

(continued)



Table 2-1: Description of the PullDown Menus in Visual Basic Express {continued)

Menu Title

Type of Commands

Command Summary

Project Organize your Visual Basic Organize the different parts of a project such as adding

program. new files to your Visual Basic program.

Build Organize your Visual Basic Convert your Visual Basic program into an executable file

program. that you can sell or give away to others.

Debug Write BASIC code. Examine your BASIC code to lock for errors

Data Organize your Visual Basic Specify a file containing additional data (such as a

program. database) to use in your Visual Basic program.

Format Design a user inferface. Align and adjust the appearance of your user interface.
(This pulldown menu only appears when you're
designing a user interface in Design mode.)

Toels Organize your Visual Basic Customize the appearance of the Visual Basic Express

program. user interface and performs additional administrative
tasks.

Window Organize your Visual Basic Organize the different paris of the Visual Basic Express

program. interface, such as its user interface or BASIC code.

Community  Design a user inferface and Provide links to various Visual Basic help sites on the

write BASIC code. Internet. [Requires an Internet connection.)

Help Design a user interface and Provide additional explanations for accomplishing tasks

write BASIC code

with the Visual Basic Express interface or examples for
using specific Visual Basic language commands.

Hands-on Tutorial: Using Pull-Down Menu

Here’s a look at how to use these menus.

(OI8)

O
Under-
standing

Pull Down
Menus

1. Load Visual Basic Express. The initial start page and pull-down menus appear.

2. Hold down the ALT key. Notice that a single letter is underlined in each menu title,
such as File or Edit, as shown in Figure 2-2. You can use ALT to open pull-down
menus in case your mouse doesn’t work, or if you prefer to use the keyboard
instead of the mouse to choose commands.

Flle  Edt

Wiew Took  Window  Community

[Gle | Bt View Teols window  Community

Figure 2-2: The ALT key provides an

Hehe—— Menu before pressing the AT key

telpe——  Menu affer pressing the AT key

alternative

way to choose a menu without using the mouse.

3. Press ALT again (or press the E

SC key). Notice that when you press ALT a second

time, the underlining disappears from the menu titles.

4. Press ALT then type F and then N. This opens the File menu and chooses the New
Project command. A New Project dialog box appears.

5. Click OK, and Visual Basic Express should create a blank project for you.

6. Click the View menu, and a list of commands appears. Menus typically display three

different types of items, as shown in Figure 2-3:

Commands Clicking a command causes something to happen immediately.
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30

9.

Submenu titles A submenu title has a
black arrow at the right. When you click
a submenu title, a submenu pops up
listing additional available commands.
Ellipsis titles  An ellipsis title appears
with an ellipsis (. . .) next to it. When
you click an ellipsis title, a dialog box
appears, letting you choose additional
options.

Click Toolbox to open the Toolbox
window. Choose View » Other Win-
dows (click the View menu and then
click Other Windows). A submenu
pops up.

Choose Project » Add Windows Form
to open the Add New Item dialog box.

Click Cancel.

Understanding Toolbars

MNew Project... N
Ellipsis |
"‘;"‘es é-,ﬂ- Open Project...  CurltQ
[t open Fle...
Subme.nu o %
title I
/C\use
Commonds == re close Projact

I sweFormivh ks
| Save Forml v ds.
@ s nl

| Export Template, .

CerheShiftes

~ RecantFiss >

| Recent Projacts »

TRExit

Figure 2-3: The three types of com-
mands found on pulldewn menus.

Toolbars display the same commands as the pull-down menus, except that they display

the command,

icons rather than names. (They may look like Egyptian hieroglyphics

but they really are icons.) Think of toolbars as shortcuts that provide quick, one-click

access to commonly used commands.
Visual Basic Express provides three ways to help you decipher what each toolbar

lcon means:

-

Teolbar

Chapter 2

Move the mouse pointer over a toolbar icon and wait for a tesltip to appear, as
shown in Figure 2-4.

"""’;_ F':?J,‘?B"'C A

Tealiip

oty

Figure 2-4: Tooltips provide a simple and fast way fo identify icons that appear on a toolbar.



*  Click a pull-down menu and memorize the icon that appears to the left of each
command.

e View the complete list of toolbar icons and their accompanying commands by cus-
tomizing your toolbars.

Deciphering Toolbar Icons

To decipher a toolbar icon through tooltips, mouse over a toolbar icon. Within a few
seconds, a tooltip pops up, listing the command that the icon represents, as shown in
Figure 2-4. To make the tooltip disappear, just move the mouse away.

Displaying and Hiding Toolbars ]
& o+ F7
Normally, Visual Basic Express =] Desaner SHfk4F7
displays only the Standard toolbar, Sl swon ol Crbealta
showing icons representing the most W
S eroperhes Windon Fe
commonly used commands from the :
N . N 4 Cbject srowser F2
File, Edit, View, and Debug menus. F ko itk
However, Visual Basic Express can ) Encrlint Corb, CEHE
also show you additional toolbars that Bl startPage
Cther Windows »

contain icons representing other
commands. To display (or hide) a

Tonbars » Buid
toolbar, follow these steps: = P T S
. . - & Hevigate Backwerd - Dakabase Diagram
1. Choose View P Toolbars. 3
- N .
A submenu appears, listing Hep
all the available toolbars. A Layout
check mark appears next to = Qo Deslren
» Standard
any toolbar that’s currently L
N N Tale Desgner
displayed, as shown in e
Figure 2-5. View Designer
2. Click to the left of the toolbar Somee

that you want to display (to add

Figure 2-5: Visual Basic Express displays a
a check mark next to 1t) or hide g e XD spiey

check mark next to any toolbar that's currently
(to remove the check mark). visible.

Customizing Toolbars

Toolbars display the most common commands, but you may want to add a command
that you use more often or eliminate a command or two that you rarely use at all. To
customize a toolbar, follow these steps:

1.

Make sure the toolbar you want to customize is visible by following the two steps in
the “Displaying and Hiding Toolbars” section.

Click the Toolbar Options button that appears on the far right of the toolbar. An
Add or Remove Buttons menu appears, as shown in Figure 2-6.

Click Add Or Remove Buttons. Another pop-up menu appears.

Click the name of the toolbar you want to customize, such as Standard. A menu
appears, listing all icons you can add or remove from that particular toolbar.

Click next to the icon that you want to display (to put a check mark next to it) or
hide (to remove a check mark).
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Under-
standing
Toolbars
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Toolbars provide convenient one-click access to commonly used commands. Here’s a
quick introduction to the power of toolbars:

1.
2.
3.

Load Visual Basic Express. The start page appears.
Click the New Project icon. A New Project dialog box appears.

Click OK. Visual Basic Express displays a blank form as the start of your project.
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Figure 2-6: You can add or remove icons on a toolbar by adding or removing a check mark

next to the different commands.

Click the Toolbar Options button on the far right side of the Standard toolbar.

An Add or Remove Buttons menu appears.

Mouse over the Add or Remove Buttons menu. A submenu appears.

Mouse over Standard. A list of commands appears with check marks.

Click the first five check boxes to clear the check marks. Notice that as you clear a
check mark from a command, Visual Basic Express removes that icon from the
Standard toolbar.

Click Reset Toolbar and Visual Basic Express should restore your toolbar to its orig-

inal appearance.

Because you aren’t likely to use all the commands stored on a toolbar, consider

customizing your toolbar by adding or removing icons. If you mess things up too badly,
you can always choose the Reset Toolbar command to restore a toolbar to its original

appearance.



Working with Windows

0

Q)
Manipu-
lating
Windows

Toolbox

Solution
Explorer

Properties
window

Visual Basic Express displays additional information about your program in separate

windows that appear on the sides of the screen. The three most common windows are

the Solution Explorer, the Toolbox, and the Properties window, all shown in Figure 2-7.

* The Solution Explorer window lists all the files that make up your Visual Basic pro-
gram. You can use it to quickly switch to a different file to edit or modify.

*  The Toolbox window displays controls you can choose to create a user interface.

o The Properties window displays detailed information about each control, such as a
radio button or check box, that makes up your user interface.
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Figure 2-7: Windows display additional information about certain parts of your Visual Basic program.

Most windows can appear in one of four ways on the screen, as shown in Figure 2-8:
Docked The window appears in a fixed location on one side of the screen
Floating The window can appear anywhere on the screen
Auto Hide The window appears as a tab but pops out completely when you mouse
over its tab
Tabbed Document The window appears on the tabbed interface in the middle of
the screen

Making a Window Float

A floating window appears in the middle of the screen, where you can move and resize it.
To create a floating window, follow these steps:

1. Click the Window Position button on the window that you want to convert into a
floating window. A pop-up menu appears, as shown in Figure 2-9.
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Figure 2-8: Windows display additional information about certain parts of your Visual Basic
program.

Window
Position —7
button
Tabbed Document
. AutoHide
Aulo L 3
Hide P :
icon B Font Microsoft Sans Se

ForeColor B convoltex
FormBorderStyle Sizable
RightToleft Mo
RightToleftLayor False

T Form1
UsewaltCursor  False

Test o Figure 2-9: The Window Position
The tekconlaned i the contrel button lets you choose how you
want a window to appear.

2. Click Floating. Your window should now be floating.
NOTE f the Floating option is dimmed, click the Auto Hide icon and then try step 1 again.

3. (Optional) Mouse over one edge of the window and drag the mouse to resize the
window.

4. (Optional) Mouse over the window title bar and drag the mouse to move the win-
dow to a new location.

NOTE /fa window appears docked, you can also mouse over the window’s lifle bar and drag
the mouse to make the window float.
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Docking a Window

Docked windows attach to a side of the screen. If you dock two or more windows on the
same side of the screen, they can appear side by side or stacked. To turn a floating or
tabbed document window into a docked window, follow these steps:

1. Right-click the title bar or tab of the window you want to dock to open a pop-up
menu.

NOTE To convert an auto hidden window into a floating window, click the Menu bution and
click Auto Hide. Then repeat step 1.

2. Click Dockable, then mouse over the window title bar and drag the mouse. Visual
Basic Express should display a Dock Diamond, with arrows showing you where you
can dock your window, as shown in Figure 2-10.

Figure 2-10: Use the Dock Dia-
Tabbed mond to choose the location for a
Document  Dock Bottom window you want fo dock.

Dock Top
=
[ a |
ol I 7 O] o
=

3. Drag the window to the part of the screen where you want to dock it. (The Dock
Diamond moves along with the mouse pointer.)

4. Mouse over one of the Dock Diamond arrows. Visual Basic Express highlights the
screen to show you where your docked window will appear.

5. Release the mouse button to dock the window.

NOTE If you mouse over the circle in the middle of the Dock Diamond, you can make your win-
dow appear as a fabbed document.

Tocking Windows Out of Sight with Auvto Hide

Floating and docked windows always appear on the screen. While this can be con-
venient for easy access, such windows can clutter the screen. To solve this problem,
you can Auto Hide a window.

When you Auto Hide window it appears as a tab on one side of the screen. When
you mouse over the tab, the window pops into view. As soon as you move the mouse
away from the window, the Auto Hide feature tucks the window back out of sight.

NOTE The Auto Hide feature works only with docked windows. If @ window appears as a float-
ing or tabbed document window, you'll have to convert it fo a docked window before you can tun
on Auto Hide.

To convert a docked window into an Auto Hide window, follow these steps:

1. Click the Auto Hide icon on the window’s title bar. The window appears as a tab on
one side of the screen, as shown in Figure 2-11.
2. Mouse over the window tab to make the window appear.

3. To turn off Auto Hide, just click the Auto Hide icon again.
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Figure 2-11: The Auto Hide icon lets you turn the Auto Hide feature on or off for a
docked window.

Displaying a Window as a Tabbed Document

By default, most windows appear as small as possible to avoid blocking your view of the
screen. Unfortunately, this sometimes make it difficult to find what you need. To solve
this problem, you can display a window as a tabbed document. Not only does a tabbed
document window fill up most of the computer screen, but it also allows you to find the
window quickly by clicking its tab.
To turn a window into a tabbed document, do one of the following:
» To turn a docked window into a tabbed document, click the Window Position
button and click Tabbed Document.
* To turn a floating window into a tabbed document, right-click the window title
bar and then click Tabbed Document.
¢ To turn an Auto Hide window into a tabbed document, click the Auto Hide
button to turn off the Auto Hide feature, then click Menu and click Tabbed
Document.
Visual Basic Express displays your window as a tabbed document, as shown in
Figure 2-12.
To convert a tabbed document window into a floating or dockable one:

—

Right-click the window tab. A pop-up menu appears, as shown in Figure 2-13.
2. Click Floating or Dockable. Visual Basic Express turns your tabbed document into
a floating or dockable window.
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Figure 2-12: The Properties window is displayed as a tabbed document.
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Using Tabbed Groups

In the center of the screen, Visual Basic Express displays the Design window and
the Code window. The Design window lets you create your program’s user interface.
The Code window lets you enter BASIC code. Figure 2-14 shows the Design window

for a file, while Figure 2-15 shows the Code window for that same file.
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Figure 2-15: The Code window shows the BASIC code stored in a file.
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To save space, Visual Basic Express normally displays the Design and Code windows
as tabbed documents in the middle of the screen. To view the Design window for a file,
click the tab that contains the filename followed by the word [Design]. To view the Code
window for a file, click the tab that contains the filename that you want to open.

NOTE Ifa tab does not appear for a file’s Code window, rightclick a filename in the Solution
Explorer window then choose View Code.

By clicking the tabs, you can alternately view the Design or Code window for each
file that makes up your Visual Basic program. However, if you want to view two or more
windows simultaneously, you can create an additional horizontal or vertical tab group.

To create either a horizontal or vertical tab group, follow these steps:

1. Right-click any tab. A pop-up menu appears, as shown in Figure 2-16.
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Figure 2-16: A pop-up menu appears when you rightclick a tab.

2. Click either New Horizontal Tab Group or New Vertical Tab Group to display your
chosen tab in a separate grouping, as shown in Figures 2-17 and 2-18.
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Figure 2-18: When grouped vertically, windows appear side by side.

3. Right-click any tab. A pop-up menu appears. Notice that a new command appears
that reads either Move to Next Tab Group or Move to Previous Tab Group. As soon as you
move all the tabs from one group to another, you should see all of your windows as

a single tabbed group again.

KEY FEATURES TO REMEMBER

The purpose of the Visual Basic Express interface is fo help you design the appearance of

your program and write BASIC code fo make it work.

*  Pull-down menus contain every possible command available.

*  Toolbars act as shortcuts that give you access to commonly used commands without
having fo use the pulldown menus.

*  Windows provide additional information about a part of your program. Windows can
appear docked, floating, temporarily hidden, or as tabbed documents.

*  Tabbed groups let you rearrange tabs so you can see two or more windows
simultaneously.
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WORKING WITH PROJECTS

A Visual Basic project is a folder that contains all the files
that make up a single program. Although a trivial Visual
Basic program can consist of a single file, most Visual Basic
projects are likely to consist of a dozen, 100, or even 1,000
separate files.

One file in your project might contain the design of your user interface. A
second file might contain the BASIC code that takes data from the user interface
and calculates a result. A third file might contain BASIC code that tells your
program how to print data. By storing and isolating the different functions of

your program in separate files, you can gradually build a complicated program,
one piece at a tme.

Managing Files

Managing files means knowing how to create, edit, and delete the multiple files
that make up a single Visual Basic program. Most Visual Basic programs consist
of one or more of the following file types:

1. Forms A form file consists of a window that makes up your program’s user
interface and the BASIC code needed to retrieve and display data through
the user interface. Most Visual Basic programs contain at least one form file.
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NOTE Although Visual Basic Express displays a form as a single file in the Solution Explorer
Window, a form file actually consists of three physical files on your hard disk. One file contains
the user interface, a second contains the BASIC code to make your user interface work, and a
third is a resource file with information about making your form work with the .NET framework.
All three files work together to create the illusion of a single form file when displayed in Visual
Basic Express.

2. Modules Module files are optional and are used to hold BASIC code separately
from a form file. By storing BASIC code in a module file, you can create libraries
of code that you can share among other programs just by copying the module file
to a different Visual Basic project.

3. Class Class files are optional and contain BASIC code for defining objects to
organize the way your program works—a technique known as object-oriented
programming (discussed in more detail in Chapter 26). Essentally, object-oriented
programming lets you organize programs into independent chunks or objects.

NOTE A simple Visual Basic program may consist of nothing but form files, but a typical Visual
Basic program is more likely fo contain dozens of form, module, and class files.

Creating a New Project

To create a Visual Basic program, you must first create a project. To create a new proj-
ect, open the New Project dialog box (Figure 3-1) either choose File » New Project,
click the New Project icon on the Standard toolbar, or press CTRL-N. The three main
types of programs you can create are represented as icons in the New Project dialog
box: Windows Application, Class Library, and Console Application.

New Project &3
Teplates: ==
Visual Studio installed templates
Casslibrary  Comsoe MyMovis  Soreen Saver
Applcation Cellezti, . Startzr kit

My Templates

searchoning
Terpistss...

| & project For creating an scplication Wieh 2 Windows s interface

Mame: [ wrdowsaznicationt |

Figure 3-1: The New Project dialog box lets you enter a name for your program
and define the type of program you want to create.

* A Windows application is a typical Windows program that uses windows, pull-down
menus, and buttons in its user interface—such as a game or a word processor.
(This book focuses exclusively on teaching you how to create a Windows applica-
tion, although you can apply the same principles to create either a class library or
a console application.)
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A Class library is designed to hold BASIC code used to define objects (as discussed
further in Chapter 26).

A console application is a program that does not display a Windows user interface.
Many programmers create console applications for programs that won’t interact
with people or programs that allow them to test certain program features without
having to go through the trouble of creating a user interface.

NOTE Although Visual Basic Express lets you create a Class library or a Console application,
this book focuses exclusively on teaching you how fo create Windows applications.

New
Project
icon

Form

To create a new Windows application:

Click the Windows Application icon (see Figure 3-1).

Click in the Name text box and type a name for your Visual Basic program (you can
change this name later).

Click OK to display a single window (a form), as shown in Figure 3-2.
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Figure 3-2: When you create a new Windows application, Visual Basic Express displays
a single form as a starting point for crealing a user interface.

Adding Files to a Project

Once you've opened or created a project, you may want to add another file to your
project. You can add either a new file or one from another Visual Basic project.

Adding a New File to a Project

To add a new file to a project, follow these steps:

1.

Choose Project » Add New Item; click the Add New Item icon on the Standard tool-
bar; or press CTRL-SHIFT-A. An Add New Item dialog box appears (Figure 3-3).
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Figure 3-3: The Add New ltem dialog box lets you choose what type of file
you want to add o an existing project.

2. Click either the Windows Form, Class, or Module icon, then click in the Name text
box and enter a name for your new file.

3. Click Add.

NOTE You can aclually add several different types of files fo a project, but we focus on teaching
you how to add form, module, and class files.

Each time you add a file to a project, Visual Basic Express displays the name of your
newly added file in the Solution Explorer window and on a tab. To see a list of all the
files that make up your Visual Basic program click the Active Files icon, as shown in

Figure 3-4.
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Figure 3-4: A list of all the files that make up your Visual Basic program appears in three
places: on tabs, in the Solution Explorer window, and when you click the Active Files icon.
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The name of each form file may appear on two tabs. One tab displays the user
interface and the word [Design]. The second tab displays any BASIC code and appears
only when you start writing BASIC code to make your user interface work. If an asterisk
(*) appears next to a filename on a tab, that means the file has been changed but not
yet saved.

Adding an Existing File to a Project

To add an existing file to a project:

1. Choose Project » Add Existing Item, or press CTRL-D. An Add Existing [tem dialog
box appears.

2. Click the filename you want to add. You may need to switch to a different drive or
folder, or click the Files of Type list box, to find the file you want.

3. Click Add. Visual Basic Express adds your chosen files and displays them in the
Solutions Explorer window.

NOTE You can select multiple files by holding down the CTRL key as you click each filename.

Deleting Files from a Project

By deleting a file from a project that you no longer need you can make your final
program smaller. To do so:

1. Choose View » Solution Explorer, or press CTRL-R. The Solution Explorer window
appears.

2. Right-click the file you want to delete. A pop-up menu appears.

3. Click Delete. A dialog box appears, asking if you want to permanently delete the
chosen file.

4. Click OK or Cancel. (If you click OK, Visual Basic Express permanently deletes the
chosen file, so make sure you really want to do this.)

Saving the Files in a Project

Once you create and add files to a project, you should save your files. You can save the
file under its current name; save a copy of a file under a different name and, optionally,
in a different folder; or save all the files that make up a single project.

When you choose the Save command, Visual Basic Express saves the currently
displayed file. The Save command appears under the File menu and displays the
name of the currently displayed file. For example, if you're working on a file
named Form1.vb, the Save command will appear under the File menu as Save
Form1.vb.

To save a different file, you must first switch to that file by:

+  Clicking the tab that contains the name of the file you want to save.

*  Double-clicking the icon that appears to the left of the filename in the Solution
Explorer window.
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Saving a Single File

Saving a single file is useful when you've made changes to that file and you want to save
those changes right away. To save a single file, choose one of the following:

e Choose File » Save. (Remember, the Save command under the File menu always
includes the name of the currently displayed file such as Save Modulel.vb or Save
Form1.vb.)

+  Click the Save icon on the Standard toolbar.

+  Press CTRL-S.

Copying a File
You may have a file stored in one project and decide you want to reuse it in another

project. To do so, you can save a copy of the current file under a different name and
directory, like so:

1. Choose File » Save As. A dialog box appears, asking you for a name and folder in
which to store the copy of the file.

NOTE Visual Basic Express displays the name of the current file within the Save As command;
so, for example, Io save a file named MyForm.vb, the Save As command actually appears as Save
MyForm.vb As.

2. Click in the File Name text box and enter a name for your file.

3. Click in the Save In list box and then click the folder in which you want to save
the file, then click Save.

Saving All Files in a Project

Rather than require you to save files individually, Visual Basic Express offers a Save
Project command, which saves all the files that make up a single project. This can be
useful once you've changed multiple files because you don’t have to save each file
individually.

To save all the files that make up a project, follow these steps:

1. Choose File ¥ Save All; click the Save All icon on the Standard toolbar; or press
CTRL-SHIFT-S. Visual Basic Express saves all the files in your project.
If you have not saved your project previously, continue with steps 2 through 3.
Visual Basic Express displays a Save Project dialog box, as shown in Figure 3-5.

Save Project

name: [
Lecaken: | iecuments and SettinasiBeitty Documents\isu Fud v [ Browse. .
Mew Solution Name: | Windusscplicationt [ Create drectory for subdion

Figure 3-5: The Save Project dialog box lets you specify the name of
a project along with a felder in which you'll store your project files.
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2. Click in the Name text box and enter a name for your project. Whatever name you
enter automatically appears in the New Solution Name text box.

3. Click the Browse button and then click the folder in which you want to save your
project, then click Save.

Closing and Opening a Project

Once you've finished working on a project, you have to close it. To close a project,
choose File P Close Project. (If you choose File » Close, you'll close just the currently
displayed file.) If you haven’t saved your changes before closing a project, a dialog box
pops up and gives you one last chance to do so.

To open a saved project, you can choose File » Open Project; click the Open
Project icon on the Standard toolbar; press CTRL-SHIFT-O; or choose File ¥ Recent
Projects and then click the project you want to open. You should see an Open Project
dialog box, in which you can choose the drive, folder, and project file you want to open.

When opening a recently viewed project, it's faster to choose File ¥ Recent Projects
and then click the name of the last project you recently opened.

NOTE Ifyou exit Visual Basic Express and rename or move files in a project using another pro-
gram (like Windows Explorer), Visual Basic Express may not know what to do with the moved or
renamed files. You can always add that file back to your project by using the steps outlined in the
section “Adding an Existing File to a Project” on page 45.

KEY FEATURES TO REMEMBER

A project folder defines a single Visual Basic program. When you create a new Visual
Basic program, you must create a new project file. Every time you edit an existing
Visual Basic program, you can edit the files stored inside a project folder.

* A Visual Basic program consists of one or more files. By storing different parts of your
program in separate files, you can build a complicated program one piece at a time.

* A project keeps all the separate files, which make up a Visual Basic program,
organized in a single folder.

*  You can copy files from one project and reuse them in another.
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DESIGNING A USER INTERFACE

The user interface (UI) allows your program to interact with
the “outside world,” such as a human user or another
computer. Although Uls can vary drastically in appearance
(think of the vast difference between a word processor’s
Ul and a computer game’s UI), the purpose is the same:
to send and receive data to and from the outside world.

Creating a User Interface

A typical user interface consists of one or more forms, pull-down menus, or
controls (such as buttons, check boxes, and labels), as shown in Figure 4-1.

To create a user interface in Visual Basic Express, you first create a form,
which appears on the screen as a window. You then place pull-down menus,
buttons, boxes, and other controls on the form using the Toolbox.



Pull-down
menus

Form

Controls

Before I tell your fortune,
how would you like to
submit payment?

1

[ Cash [ Counterfeit money

] Money order

Submit Pagment

Figure 4-1: A typical user interface consists
of a form, pulldown menus, and controls.

Creating and Deleting a Form

When you create a new project, Visual Basic Express automatically creates a single form
for your UL To create more forms, follow these steps:

1. Choose Project ¥ Add Windows Form. An Add New Item dialog box appears.

2. Click in the Name text box and type a descriptive filename for your form.

3. Click Add. Visual Basic Express displays a blank form.

If you create a form and later decide you don’t need it anymore, you can delete it by:

*  Clicking a form name in the Solution Explorer window and pressing DELETE (or
the DEL key).

#  Clicking a form name in the Solution Explorer window and choosing Edit » Delete.

«  Right-clicking a form name in the Solution Explorer window and choosing Delete.

NOTE When you delete a form, Visual Basic Express asks you if you're sure you want fo delefe
the form. Click Yes to delete or No to cancel the deletion. If you delete a form, you won't be able
fo refrieve it later if you change your mind.

Viewing a Form in the Design Window

Visual Basic Express normally displays only one file at a time. If your project consists
of multiple files, Visual Basic Express lists all the project files in the Solution Explorer
window and in a tabbed interface at the top of the main window, as shown in Figure 4-2.
The Design window displays one form at a time where you can add, delete, and
modify controls. To view a form in the Design window, choose one of the following:

*  Click the tab that contains the form name followed by the word [Design].

»  Click the form name displayed in the Solution Explorer window and then choose
View » Designer.

e Click the form name in the Solution Explorer window then press SHIFT-F7.

+ Rightclick the form name in the Solution Explorer window then choose View
Designer.
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Figure 4-2: The Selution Explorer window lists all the files that make up a single Visual Basic
Express program; files are also shown on the tabs in the main window.

Viewing the Toolbox

The Toolbox window lists the different types of user interface controls you can add to a

form. To display the Toolbox window, choose one of the following (see Figure 4-3):

*  Mouse over the Toolbox tab on the left side of the screen.

+  Click the Toolbox icon on the Standard toolbar.

¢ Choose View P Toolbox.

*  Press CTRL-ALT-X.

The Toolbox organizes the user interface controls as follows:
All Windows Forms Displays an alphabetical list of every control available
Common Controls Displays only those controls you're most likely to use
Containers  Displays controls that are used to organize and arrange other controls

Menus & Toolbars Displays controls used to create pull-down menus and toolbars
that list commonly used icons or commands

Data Displays controls used to retrieve data from a database

Components Displays controls that perform a specific function without being
ble, such as a timer or control that monitors the serial port

vis
Printing  Displays controls for creating a dialog box for printing a file

Dialogs Displays controls for creating a variety of commonly used dialog boxes,
such as Open File or Color
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Figure 4-3: The Toolbox lists all the different controls you can place on a form.

To view the different categories in the Toolbox, click the plus sign (+) that appears
next to a category name (such as Data or Components). To hide a category, click the
minus sign (-) next to each category name.

Normally, the Toolbox automatically tucks itself out of sight and appears only when
you want to see it. To keep the Toolbox visible at all times click the Auto Hide icon (see
Figure 4-3). To make it disappear, click Auto Hide again.

Adding Controls on a User Interfuce

To place a control from the Toolbox on to a form, you can double-click the control
in the Toolbox or click the control you want to add, mouse over your form, and then
click the mouse.

NOTE When you double-click a conirol in the Toolbox, Visual Basic Express automatically places
your chosen conlrol on the currently displayed form. You can reposition the control later.
Moving Controls on a User Interface

To move or resize a Ul control on a form you can do one of the following:

*  Drag the control with the mouse.
e Press the up/down and right/left arrow keys.

*  Type the exact X and Y coordinates where you want the control to appear.

Moving a Control by Dragging the Mouse

The fastest way to move a control is to drag it with the mouse. To do so:

1. Mouse over the control. The mouse pointer turns into a four-way pointing arrow.
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2. Hold down the left mouse button.
Handles appear on the corners of
your chosen control.

3. Drag the mouse to move the control
to its new location.

To help you align multiple controls
on a form, Visual Basic Express displays
snaplines that appear when you align
one control with another. Blue snap-

lines appear when the edges of two
controls align. Red snaplines, as shown After excessive radiation from a cell
in Figure 4-4, appear when the text that phone mutates a duck to human size,

) - . X e the duck goes on a rampage and tries
appears on different controls aligns. 15 ¢risha fitia boy as orelotiars laUgh

atthe litle boy's fate.

Moving a Control by Pressing the Snaplines <]

Arrow Keys B Laugh ! ! Ea !
The up/down and right/left arrow

keys move a control slowly, but they Figure 4-4: Snaplines automatically appear
can be useful for making minor to help you align the edges or text caplions
adjustments to a control’s position of one control with another.

on a form. To use them to adjust the
placement of a control:

1. Click the control you want to move. Handles appear on the control’s corners.

2. Press the up/down or right/left arrow keys to move the control. To move a control
faster, hold down CTRL and then press the up/down or left/right arrow key. This
moves a control to the next snap position where Visual Basic Express thinks you
might want to move a control, such as into the corner of a form or aligned next to
an existing control.

Typing the Exact X and Y Coordinates of a Control

If you want to place controls precisely on a form, you can enter exact X and Y coordinates,
measured in pixels, into the Size property in the Properties window. The X coordinate
defines the distance from the left edge of a form to the right edge of a control. The Y
coordinate defines the distance from the top of the form to the top of a control, as
shown in Figure 4-5.

Entering X and Y coordinates can be especially handy when you want to align
multiple controls precisely, either a fixed distance from each other or from the edge of
a form.

To move a control by entering X and Y coordinates, follow these steps:

1. Click the control you want to move. Handles appear around its corners.

2. Press F4 to open the Properties window then scroll down to the Location property,
which displays two numbers, such as 38, 149. The first number represents the X coor-
dinate, and the second number represents the Y coordinate. These numbers repre-
sent the location of the control’s top-eft corner.

3. Click the Location property and enter new values for the X and Y coordinates,
making sure you type a comma (,) between the two values. Or, click the plus sign
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that appears to the left of the Locatdon property and then enter separate values
in the X and Y properties.

4. Press ENTER. Visual Basic Express moves your chosen control to its new location.
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Figure 4-5: The X and Y coordinates let you precisely place a control on a form.

Moving Multiple Controls at Once

Visual Basic Express lets you move groups of controls rather than moving individual
controls, one at a time. Before you can move multiple controls at the same time, you
must select the controls you want to move by following these steps:

1. Select the controls you want to move by choosing one of the following methods:

+ Hold down the CTRL or SHIFT key and click each control that you want to move.

+ Click and drag the mouse to draw a dotted rectangle around the controls you
want to select, as shown in Figure 4-6. Release the left mouse button when you're
done selecting all the controls you want. Visual Basic Express displays handles
around each selected control.

2. Move the mouse pointer over
any of your selected controls Yotine Ballot

until the pointer turns into a

four-way arrow.

) Republican Party

3. Drag the mouse or press the

arrow keys to move your selected ODen;u:rah: e ]%
controls. 3 ‘
0 Cammunist Party :
Resizing Controls on a User Interface . i
! Frstemily Parly :
When you place a control on a form,
you may still need to resize it so that e
it appears exactly the way you want.
You can resize a control in three ways: T ———
*  Click the control and drag its Figure 4-6: By dragging the mouse, you can

handles. select multiple controls.
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*  Click the conurol, hold down the SHIFT key, and press the up/down or right/left

arrow keys.

+  Enter specific Width and Height values into the Properties window.

NOTE You may not be able to resize all types of controls on a form. For example, Visual Basic
Express won't let you resize a label control to prevent you from making a label too small to display

any fext inside.

To enter specific Width and Height

values, measured in pixels, in

Properties window, follow these steps:

1. Click the control you want to resize.

2. Press F4 to display the Properties
window, then scroll down the Prop-
erties window until you see the Size
property, as shown in Figure 4-7.

3. Click the Size property and enter
the Width value, a comma, and the
Height value. Or, click the plus sign
that appears to the left of the Size
property to display the Width and
Height properties separately. (In
Figure 4-7, the plus sign has been
clicked so you can see these two
properties.) Play around with the
values by making them larger
or smaller untl the size of the con-

trol looks right to you.
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Size
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Figure 4-7: You can enter values
directly in the Size property or in the
separate Width and Height properties.

Changing the Properties of a Control

When you create a Ul control, such as a button, Visual Basic displays a generic version

of that control. While functional, generic controls often look dull (see Figure 4-8).
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Figure 4-8: Until you change the properties of a control, they have a

generic appearance.
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To change the properties of a control, display the Properties window by clicking
the control that you want to modity and pressing F4, choosing View » Properties
Window, or clicking the Properties Window icon on the Standard toolbar.

Properties can define a control’s appearance (background color, text, or font), lay-
out (size, location, or minimum and maximum size), or its connection to any external
data. Although most controls share similar properties, each control has unique proper-
ties that allow the control to be customized. To change a property, you may need to do
one of the following:

s Type avalue, such as a number or text.
*  Click a list box to choose from a fixed set of values.

e Click an ellipsis (.. .) button to display a dialog box to choose an item such as a file
or a font.

Figure 4-9 shows the three different ways to change a property of a control in the
Properties window.

When you select a Ul control, the Properties window displays all the properties
available for your chosen control. Every control type (such as a button, text box, or
radio button) has a dozen or more different properties. To help you find the properties
you want, the Properties window can sort all available properties either by category or
alphabetically (see Figure 4-10).

Sorting properties by category can help you find a group of properties that affect
specific behavior of a control, such as the layout category, which groups all properties
related to the position and size of a control.
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Figure 4-9: Visual Basic Express provides three different ways to change the properties of a control
in the Properties window.

Click the expand/collapse icon (the plus or minus sign) to the left of each category
name to view or hide properties.

NOTE Sorting properties alphabetically can help you find a specific property if you know the
properly name but don’t know in which category it might be located.
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Figure 4-10: The Properties window can organize
properties by category or alphabetically.

Deleting Controls on a User Interface

To delete a control, follow these steps:

1.

Click the control you want to delete, such as a button or a check box. Visual Basic
Express should display handles around the control.

Press the DEL (DELETE) key on your keyboard; click the Cut icon on the Standard
toolbar, choose Edit » Cut, press CTRL-X; or choose Edit » Delete.

If you delete a control by mistake, you can retrieve it by pressing CTRI-Z.

ning a User Interface

(O18)
OO,

Crealing
ond
Designing a
User
Inferface

Follow these steps to familiarize yourself with the way forms, controls, and the Toolbox
work, as you create and modify controls through the Properties window:

1.

Load Visual Basic Express, then press CTRL-N to create a new project. A New Project
dialog box appears. Click OK and a blank form appears.

Choose View P Toolbox. The Toolbox appears. Click the Auto Hide icon. Notice
that the Toolbox stays fixed in place and the blank form slides over to the right so
you can see the entire form.

Double
cr

ck the Button control. Notice that Visual Basic Expr
ates a button in the upper-left corner of the form.

automatically

Click the RadioButton control and mouse over the form. Notice that the mouse
pointer turns into a crosshair and a radio button icon, as shown in Figure 4-11.
Click anywhere on the form. Visual Basic Express draws the radio button on
your form.

Hold down the CTRL key and press the up/down and left/right arrow keys.
Notice that each time you press an arrow key, the RadioButton control moves
around the form.
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10.

11.

13.

Chaopter 4

Mouse over the Button control, hold down the left mouse button, and drag the
mouse to one side of the RadioButton control. Snaplines should appear between the
Button and the RadioButton controls. Release the mouse button.

Click the Button control and press F4 to view the Properties window for the Button
control.

Double-click the Text property (which currently displays Buttonl), type Exit, and
press ENTER. Notice that the text you enter in the button’s Text property appears
on the button.

Click the downward-pointing arrow in the BackColor property. A window appears
with three tabs (see Figure 4-12).

Custom | wep | Svst=m
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[ muttontighight |
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X

+ Eackgroundueag[”_] (none)
® Fackgroundmag Tle
CausasNaldshor Trus
ConbetMeniS )
Curser Gefauk
DidogRes it Kone
e e

Backrolor

The backgrourd coler usas to dsplay.

text and grashics i the control

Figure 4-11: The mouse pointer displays a

crosshair and the control that you chese from
the Toolbox. Figure 4-12: The BackColor property lets

you choose from different colors organized
by categories: Custom, Web, and System.

Click the Web tab and then click Red. The color of the Button control changes

to red.

Click in the Size property, enter a Width and Height value (such as 125, 70), and
press ENTER. The Button control immediately changes size.

Choose File » Close Project. A Close Project dialog box appears, asking you to save
your current project. Click Discard.

KEY FEATURES TO REMEMBER

The user interface provides a way to give your program information and retrieve new
information back out again.

* Aform displays a window on the screen.
*  The Toolbox contains controls, such as menus or buttons, that you can place on a form.
*  Once you place a control on a form, you can always move or resize that control later.

*  The Properties window lets you customize each control to modify its appearance.



WRITING AND EDITING
BASIC CODE

Once you've designed your user interface, your next step
is to write instructions in BASIC to make your user inter-
face do something with the data it retrieves from the user.
You'll write and edit your code in the Code window. The
Code window acts like a simple word processor, where you
can type, edit, and search the code that tells your program
what to do.

You can store code in one or more files. To open a file and view its code in
the Code window (as shown in Figure 5-1), you can:
¢  Click the tab that contains a filename.
s  Click a filename displayed in the Solution Explorer window and then choose
View » Code.
o Click a filename displayed in the Solution Explorer window and press F7.

*  Rightclick a filename displayed in the Solution Explorer window and
then choose View Code.
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Figure 5-1: You can epen the Code window to edit BASIC cade in a file in several different ways.

Viewing BASIC Code in the Code Window

The Code window lets you see your code, but the more code you create, the less likely
the Code window will be able to display it all. To show more code in the Code window:

* Increase the size of the Code window.

»  Temporarily hide parts of your code from view.

Increasing the Code Window Size

Normally, the Code window fills only part of your computer screen so Visual Basic
Express can display other items of the UL such as the Standard toolbar or the Solution
Explorer window. To see more of the Code window (and more of your code), you can
expand it to fill the entire screen (Figure 5-2). Once expanded as such, most of the
Visual Basic Express Ul, such as the Standard toolbar, will disappear.

To toggle the Code window’s size from normal (fills just part of the screen) to
expanded (full screen), choose View P Full Screen or press SHIFT-ALT-ENTER.

Hiding BASIC Code Temporarily

Expanding the size of the Code window can help you see more of your BASIC code,
but the Code window may still overwhelm you with multiple lines of code that clutter
up your screen. To make editing code easier, Visual Basic Express automatically draws
horizontal lines between separate parts of your BASIC code. (These lines don’t affect
the way your BASIC code works; they're just a visual aid to help you identify the differ-
ent parts of your code.)
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Figure 5-2: You can see more BASIC code when you expand the Code window fo fill the

enlire screen.

Visual Basic code consists of miniature programs, called frocedures, that perform
a single task. Because your program might contain hundreds of different procedures,
you can collapse or expand procedures from view. Normally, the Code window displays
all procedures expanded so you can see all the BASIC code, as shown in Figure 5-3.
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Figure 5-3: Expanded (full] procedures appear in the Code window with a minus sign to
the left of the procedure name.
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When you collapse a procedure, the Code window displays only the first line of the
procedure—so you know it's there—but all the details are hidden so you have more

room to look at the rest of your code. Figure 5-4 shows how collapsing procedures can
make the Code window appear less cluttered and easier to read.
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Figure 5-4: Collapsed procedures appear with a plus sign and a box around the procedure name.

ial: Viewing BASIC Code in the Code Windo

This tutorial will show you how you can manipulate the Code windows to help you view
your code, using a sample program provided by Visual Basic Express.

1. Load Visual Basic Express, then press CTRL-N to open a New Project dialog box.

2. Click the Screen Saver Starter Kit icon and click OK. Visual Basic Express displays
the Starter Kit: Screen Saver page.

3. Right-click the ScreenSaverForm.vb file in the Solution Explorer window. A pop-up
menu appears. Click View Code to show the Code window.

4. Scroll through the Code window and click the collapse buttons (minus signs) next
to different chunks of the code. Notice how the Code window temporarily hides
most of the code from sight.

5. Click the expand button (plus sign) of any bit of code you previously collapsed.

6.  Choose View » Full Screen. Notice how the Code window expands to fill the entire
screen.

7. Choose View » Full Screen again. Notice how the Code window shrinks back in size
to show the rest of the Visual Basic Express UL

8. Choose File » Close Project. A Close Project dialog box appears. Click Discard.
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Typing BASIC Code

Typing BASIC code into the Code window is much like typing text in a word processor.
You can type BASIC code into the Code window in three ways:

*  Manually
*  Using the IntelliSense teature to help you type BASIC commands
e By pasting in a prewritten code snippet

The problem with typing BASIC code manually is that you have to know both the
proper order to type each BASIC command (known as synfax), as well as which BASIC
commands to use in which order to accomplish a particular task. If you enter the syntax
incorrectly, Visual Basic Express won’t understand your command. (Part IV of this book
explains more about using various BASIC commands.)

To help you learn the syntax of a BASIC command, Visual Basic Express offers
syntax prompts that appear on the screen as you type. For even more help with writing
complete BASIC commands to accomplish particular tasks, Visual Basic Express offers
IntelliSense Code Snippets, which contain prewritten BASIC code that you can customize.

NOTE You don't need to use either syntax prompts or the IntelliSense Code Snippet features, but

they can make writing a Visual Basic program faster while reducing the chance of misspelling a
command.

Using Syntax Prompts

Visual Basic Express’s syntax prompts appear automatically as soon as you start typing a
BASIC command in the Code window (Figure 5-3). By viewing the syntax prompt, you

can see how to type the rest of your BASIC command correctly.
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Figure 5-5: As you type, a prompt displays the proper syntax to use for that BASIC command.

Syntax prompts may initially appear confusing, but the more you use Visual Basic
Express, the more you'll begin to understand what they're telling you.

NOTE Sometimes the syntax prompt feature may display the syntax to a BASIC command that
you don’t want to use. To ignore the prompt, just keep typing and it will go away.

Using AuvtoCorrect

If you misspell a command while writing a program, your computer won't understand
your command and will likely prevent your program from working. To avoid this
problem, Visual Basic Express includes an AutoCorrect feature that can display a list
of valid commands as you type. With AutoCorrect, you can just click the command
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you want to use rather than type out its entire name and risk misspelling it.
To use AutoCorrect:

1.

Type a BASIC command. As you type, AutoCorrect displays a pop-up menu that
lists commands that would fit into your code, as shown in Figure 5-6. Once you
select a valid command from the AutoCorrect pop-up menu, the syntax prompt
window may appear in order to guide you in typing the rest of a command.

- Formlvb*| Forml.io [Designft | - x

J#Buon] «|| 7 Click
BPublic Class Forwl

Privats Sub Ductenl Click(DsVal sendes ks System.Ohiest, Dvlal e A5 Systew.Dventkogz) Har
Dim CatFood as 3

Bod Sus %% ReltedimageLstAttribuce ~
Ing Class {3 Resarees
4 Ri el anguagsapzns

{} Runi

= R R
g scrolpar [Feepresents an f-ht sined iteger

= SearchCiracticnHnt
(} Searky
5 shat

= s v

Conman Al

Figure 5-6: AutoCorrect displays a list of valid BASIC commands that you can insert in your program.

Scroll through the list until you find the command you want. As soon as you type
one or more letters, AutoCorrect displays only those BASIC commands that con-
tain all the letters you typed. For example, if you type the letter S, AutoCorrect
will show all the BASIC commands that begin with the letter S.

Double-click the command you want, or highlight it with the up/down arrow keys
and then press ENTER. Visual Basic Express will finish typing the chosen BASIC
command in the Code window.

Using IntelliSense Code Snippets

Coele snippets provide prewritten BASIC code that you can use to accomplish a variety of
tasks. All you have to do is choose the task you want to accomplish, insert the working
code into your program, and modify the code to fit your program.

1.

Chapter 5

To insert an IntelliSense code snippet into your program:

Right-click in the Code window where you want to insert a code snippet. A pop-up
menu appears, as shown in Figure 5-7.
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Figure 5-7: To access an InfelliSense code snippet, you need to choose the Insert Snippef command.



2. Choose the Insert Snippet command to open an Insert Snippet menu listing
different tasks, such as Math or Processing Drives, Folders, and Files (Figure 5-8).
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Figure 5-8: Visual Basic organizes IntelliSense code snippet into different categories.

3. Double-click the category corresponding to the type of task you need. For example,
if you want to open or delete a file, you would choose the Processing Drives, Fold-

ers, and Files category. The IntelliSense feature displays another menu that lists
specific tasks, as shown in Figure 5-9.
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Figure 5-9: Once you choose an IntelliSense category, choose a specific task.

4. Double-click a specific task. Visual Basic Express inserts your chosen code snippet
into the Code window (Figure 5-10), then highlights the part of the BASIC code
that you need to modity in order to customize it for your program.
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Figure 5-10: An IntelliSense code snippet contains generic BASIC code to accomplish a fask.

5. Edit the highlighted part of the IntelliSense code snippet to customize it.

NOTE Ifyou accidentally insert the wrong InfelliSense code snippet, you can remove it immed;-
ately choosing Edit » Undo or by pressing CTRI-Z.
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Hands-on Tutorial: Writing BASIC Code

Writing BASIC code involves typing one command after another in the order in which
you want them to run. In this tutorial, you'll test out different features of Visual Basic
Express that can save you time when you start writing your own programs.

Using the
Code 1. Load Visual Basic Express, then press CTRL-N to open a New Project dialog box.
Window

Click the Windows Application icon and then click OK.

3. Choose View » Toolbox. The Toolbox appears.

4. Double-click the Button control and move your mouse away from the Toolbox. If
the Auto Hide command is not selected, the Toolbox disappears, and the Button
control is revealed on the form.

o

Double-click the Button control. Visual Basic Express displays the Code window
with the BASIC code already written for you, as shown in Figure 5-11.
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Figure 5-11: Double-clicking a control opens the Code window.

Public Class Formi
Private Sub Butteni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click

End Sub
End Class

6. Move the cursor in between the Private Sub and the End Sub lines and right-click the
mouse. A pop-up menu appears.

7. Click Insert Snippet. Another pop-up menu appears.

8. Double-click Visual Basic Language. Another pop-up menu appears.

9. Scroll down the list in the pop-up menu and then double-click For...Next Statement.
Visual Basic Express inserts a For...Next code snippet into the Code window, which
looks like this:

Public Class Formi
Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click
For index As Integer = 1 To 10
' Add code to be executed on each iteration.
Next
End Sub
End Class

10. Move the cursor to the end of the For index As Integer = 1 To 10 line and press
ENTER to create a blank line immediately below this line.

Chopter 5



11.

o

7.

Type MsgBox (. Notice that Visual Basic displays a syntax prompt to show you the

proper way to use the Msgaox command.

Finish typing MsgBox(index) so the entire BASIC code looks like t

Public Class Formi
Private Sub Buttoni Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click
For index As Integer = 1 To 10
MsgBox(index)
' Add code to be executed on each iteration.
Next
End Sub
End Class

Press F5 to run your BASIC code. A window entitled FormI with a button in the
upper-left corner appears.

Click the button. A message box appears, displaying the number 1.

Keep clicking OK. Notice that each time you click OK, the message box displays a
higher number. When the message box displays 10, click OK once more and the
message box will disappear.

Click in the Close box (the bright orange box with an X in it at the top-right corner
of the Form1 window).

Choose File » Close Project. A Close Project dialog box appears. Click Discard.

Navigating in the Code Window

The more code your program contains, the more you'll have to scroll through the Code

window to find the one line of code that you want to edit. To make viewing your BASIC

code easier, use one of the shorteut keystroke combinations shown in Table 5-1.

Table 5-1: Navigational Keystrokes

Keystroke combination  Description

HOME Moves cursor fo beginning of line

END Moves cursor fo end of line

CTRLleft arrow Moves cursor left one word at a time
CTRLight arrow Moves cursor right one word at a time
CTRI-PGUP Moves cursor up fo previous pmcedure
CTRLPGDN Moves cursor down fo next procedure
CTRI-HOME Moves cursor o fop of a file

CTRI-END Moves cursor to bottom of a file

In addition to these keystroke shortcuts, Visual Basic Express offers two alternatives

for moving the cursor to another part of the Code window:

Quick Find Searches for specific text

Go To Line Number Jumps to a specific line number of the Code window

67
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Searching for Text with the Quick Find Command

If you know a particular word or phrase that you want to find in your code, you can
search for it using the Quick Find command. Not only can Quick Find search the code
displayed in the Code window, but it can also search all the files that make up your
Visual Basic project. To use Quick Find command:

1. Press CIRL-F or choose Edit ¥ Quick Find. The Find and Replace dialog box
appears, as shown in Figure 5-12.

2. Click in the Find What text box and enter the text you want to find. Make sure to
spell the text correctly.

3. Click in the Look In list box and choose the location you want to search, such as
Current Project or Current Document.

4. (Optional) Click the plus sign to the left of the Find Options label. The Find and
Replace dialog box expands to display additional options, as shown in Figure 5-13.

[ ind and Replace X
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[Currse Documsn: ] [Qrrentoament g
G e e (5] Frd ootiors.
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Dsesrchup
Figure 5-12: The Find and Replace dialog [ Jzearch hidden test
box lets you search your Visual Basic files
for particular text.

Figure 5-13: Additional options in the Find
and Replace dialog box let you search for
whole words or case-sensitive words.
5. (Optonal) Click any additional options you want to use for your search, such as
Match case or Search up.
6. Click Find Next. Visual Basic Express searches unl it finds (and highlights) the
first occurrence of the search text you typed in Find What text box in step 2. Click
the Find Next button again to search for the next occurrence of your text.

7. Click the Close box of the Find and Replace dialog box to make it go away.

Jumping to a Specific Line Number

You can also tell the Code window to display a specific line number in your code. The first
line of code that appears in the Code window is line 1, the second is line 2, and so on.

NOTE Visual Basic Express counts all lines whether they have text in them or not, so a blank line
counts as one line.
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To jump to a specific line in the Code window:

1. Choose Edit » Go To. A Go To Line dialog box appears, as shown in Figure 5-14.
The dialog box displays the total number of lines that you can view in the Code win-
dow. In Figure 5-14, the total number of lines of code is 341.

Line rumber (1 - 341%

Figure 5-14: The Go To Line dialeg box tells you the total
number of lines of code in the Code window and lets you
type a line number to which you want to jump.

2. Type aline number, such as 45 or 223.

3. Click OK. Visual Basic Express moves the cursor to the chosen line number.

To see how you can manipulate the Code window to help you view BASIC code, this

tutorial guides you through loading a sample program provided by Visual Basic Express.

1. Load Visual Basic Express, then press CTRL-N to open the New Project dialog box.

2. Click the Screen Saver Starter Kit icon and click OK. Visual Basic Express displays
the Starter Kit: Screen Saver page.

3. Right-click the ScreenSaverForm.vb file in the Solution Explorer window. A pop-up

menu appears.

Click View Code. The Code window appears.

Press CTRL-END. The cursor jumps to the end of the Code window.

Press CTRL-HOME. The cursor jumps to the beginning of the Code window.

Choose Edit » Go To. A Go To Line dialog box appears.

.

Type a line number, such as 83 or 102, and then press ENTER. Visual Basic Express

moves the cursor to the chosen line number.

9. Choose Edit » Quick Find. The Find and Replace dialog box appears.

10. Type Private in the Find What text box and click Find Next. The Code window
highlights the first Private word it finds.

11. Click the Find Next button multiple times. Notice that each time you click, a
different area of the code containing the word Private is highlighted in the Code
window.

12. Press ESC or click the Close box of the Find and Replace dialog box to make the
dialog box go away.

13. Choose File ¥ Close Project. A Close Project dialog box appears, then click

Discard.
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KEY FEATURES TO REMEMBER

In the Code window, you can view, write, and edit BASIC code for your program.
*  Visual Basic Express stores BASIC code in multiple files.

*  You can expand the Code window to fill an entire screen so you can see more BASIC
code at one time.

*  You can selectively collapse or expand parts of your BASIC code to view only the
portion(s) of your code you want to edit.

*  Syntax prompts help you use BASIC commands correctly.
*  AutoCorrect shows you a list of valid BASIC commands you can use as you fype.
* |IntelliSense Code Snippets allow you to insert prewritten code into your program.

*  The Code window provides a variety of different ways to move the cursor to different
parts of a file.



GETTING HELP

Although Microsoft aims to make Visual Basic Express easy
to use, especially for beginning programmers, not everyone
can start using Visual Basic Express right away. So to help
you learn how to use both Visual Basic Express and the
Visual Basic language itself, you need to learn how to get
the type of help you need, when you need it.

Browsing the Contents

@

Gelting Help
with Visual
Bosic Express

Finding help in a computer help system is often a paradox: you may know what
you don’t understand, but you don’t know how to find the answer. To solve this
problem, Visual Basic Express offers several ways to look for help.

Omne way is to browse through the help Contents, which you can use to
explore and stumble across useful nuggets of information, much like browsing
through an encyclopedia in a library. You may never know what you'll find, but
chances are good you'll find something new and interesting.

To browse the Help Contents, follow these steps:

1. Choose Help » Contents, or press CTRL-ALT-F1. A window appears, displaying
the Contents panel on its left-hand side. A Filtered By list box contains the
words Visual Basic Express, as shown in Figure 6-1.
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Figure 6-1: The Visual Basic Express filter forces the Contents panel to show help about
Visual Basic only.

Click the plus sign in the Contents panel to the left of Express Library for Visual
Studio. (Visual Studio is Microsoft’s name for both the Visual Basic Express pro-
gram and all the additional programs that help you create applications for Win-
dows.) A list of additional topics appears.

Click the plus sign in the Contents panel to the left of the words Visual Basic Express.
A list of Visual Basic Express topics appears.

Click the plus sign to the left of any topic that you want to browse, such as Visual
Basic Reference. Repeat this step until you see a topic without a plus sign that you'd
like to view.

Click a topic. Help for your topic appears in the right-hand panel (Figure 6-2).

Click the Close box to make the help window go away.

Searching for Help

By browsing through various topics, you will eventually find the help you want, but this
can be cumbersome and time-consuming. As a faster alternative, you can search for a
particular word or phrase for which you want help.

One drawback to searching for specific words, however, is that a word may mean one

thing to you but something else to Visual Basic Express. For example, if you search for

print functions, you’ll get entirely different results than if you search for print commands.

In Visual Basic’s vocabulary, the word function specifies a built-in BASIC program,

such as ABS or COS, which calculates specific values. Similarly, its vocabulary treats the

word command as a more generic term to describe any BASIC code. Until you know

Visual Basic’s vocabulary, searching can often bombard you with irrelevant results.

Chapter &
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Figure 6-2: You may need to browse through several topics before you can find help for
a specific one.

NOTE To search through all available help, you need an Infernet connection so that Visual Basic
Express can access the latest help files from Microsoft’s website.

To search for a word or phrase:

1.

4.
5

6.

Choose Help P Search, or press CTRL-ALT-F3. A window appears, displaying the
Search for text box. Click in the Search For text box and enter a word or phrase.
Click Search or press ENTER. A list of help topics appears (Figure 6-3), organized in
three categories: Local Help, MSDN Online, and Codezone Community. Local
Help contains the help files stored on your computer. MSDN Online and Code-
zone Community contain help stored on websites on the Internet.

(Optional) Click a different source on the right side of the window, such as MSN
Online or Codezone Community, to view different help topics.

Click the Back or Forward buttons or scroll down to view different help topics.
Click a help topic. Your chosen help topic appears in the right pane.

Click the Close box to make the window go away.

Looking in the Index

Once you understand the terminology used by Visual Basic Express, you may find it
faster to use the Index. Like a book index, the Visual Basic Express Index lists Visual
Basic Express commands alphabetically. It you know just what you're looking for, you
can jump to the Index and find help on that particular word or command without
wading through a list of possibly irrelevant topics.

To use the Index:

Choose Help » Index, or press CTRL-ALT-F2. A window appears displaying the Index
panel (Figure 6-4).
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Figure &-3: Visval Basic displays help from three different sources: Local Help, MSDN Online, and
Codezone Community.
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Figure 6-4: The Index lists every possible BASIC command available in Visual Basic Express.

2. Scroll down the Index or type a letter or two in the Look For text box. As you type,
the Index displays only those commands that include the letters you've typed.
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3. Double-click a topic. Visual Basic Express displays help for your chosen topic in the
right panel of the window.

4. Click the Close box to make the window go away.

Using the How Do | Feature

To learn how to perform common tasks, you can browse through the Visual Basic
Express How Do I help system, which provides sample BASIC code that accomplishes a
particular task.

1. Choose Help » How Do I, or press CTRL-F1. A window appears, with a selection of

topics, as shown in Figure 6-5.
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Figure &-5: The How Do | window organizes answers to common questions by topic.

2. Click a topic, such as Learning the Visual Basic Language. Additional topics appear
along with a list of topics that might answer your question.
3. Click a topic. Visual Basic Express displays help for your chosen topic.

Click the Close box to make it go away.

Using Dynamic Help

Browsing through the different help systems can be cumbersome because you either
have to know the particular Visual Basic word to search for or you have to browse
through multiple topics until you find the answer to your question. Alternatively, you
can use Dynamic Help.

Dynamic Help is context sensitive: the list of topics changes based on what you're
doing at a particular time. So if you're designing a user interface, Dynamic Help lists
only those help topics related to designing your user interface. Once you switch to
writing BASIC code, Dynamic Help displays help topics related to writing BASIC code.
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Using the
Help
Toolbar

To use Dynamic Help, follow these steps:

1. Choose Help » Dynamic Help, or press CTRL-ALT-F4. The Dynamic Help window, as
shown in Figure 6-6, appears in the bottom-right corner of the screen.
2. Click a help topic. A window appears, displaying help for your chosen topic.

3. Click the Close box to make the window go away.

As you change tasks within Visual Basic Express, the Dynamic Help window displays
a different list of help topics. Figure 6-7 shows two different lists of help topics displayed
in the Dynamic Help window. The Dynamic Help window on the left appears after you
create a button as part of your user interface. The one on the right appears when you
open the Code window to write or edit BASIC code.

Dynamic Help Dynamic Help
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Figure 6-6: The Dynamic Help window lists Figure 6-7: The Dynamic Help window constantly
help topics based on what you're doing. changes the list of help topics displayed.

KEY FEATURES TO REMEMBER

Visual Basic Express provides help in many different ways, based on what you need to know
at the time.
*  The Contents act like a table of contents that organizes help into topic

*  Searching within help lets you look for a specific word or phrase.
*  The Index lets you find help by looking up a specific word.
*  The How Do | feature provides sample BASIC code for solving specific problems.

* Dynamic Help changes its list of help topics based on what you're doing when you
choose help.
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PART II

DESIGNING A USER INTERFACE






UNDERSTANDING CONTROLS
AND PROPERTIES

Every Visual Basic user interface consists of two types of
items: forms and controls. A form dictates the size and
appearance of a window. Controls display specific parts of
a user interface, such as radio buttons, check boxes, scroll
bars, and text boxes.

To create a user interface, you must create a form and fill it with controls.
When you first create controls and arrange them on a form, you'll have a
generic, unfinished Ul, like the one shown in Figure 7-1. To customize the
appearance of your UL you must modify the properties of your form and controls
which define both the appearance and behavior of forms and controls, such as
size, background color, and text that appears on the conwol. By modifying
properties, you can create a custom U, as shown in Figure 7-2.

When creating a Ul in Visual Basic, you'll basically take these steps:

1. Create a form or add a control to an existing form.
2. Choose the form or control you want to modify.

3. Modity the properties of your selected form or control.
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Figure 7-1: An unfinished user interface Figure 7-2: Modifying the properties
of a form and controls can give you
a finished user inferface.

Using the Toolbox

To create controls, you must use the Toolbox, which lists all the different user interface
controls you can place on a form, as shown in Figure 7-3.

To display the Toolbox, either choose View » Toolbox; press CTRL-ALT-X; or click
the Toolbox icon in the Standard toolbar.

NOTE To keep the Toolbox visible at all times, you can either click the Auto Hide icon in the
Toolbox or choose Window # Auto Hide.

To hide a category, click the minus sign at its left; to display a category, click the
plus sign. By hiding categories that you don’t need to see, you can display more controls
that you might need in the Toolbox, as shown in Figure 7-4.

Understanding Properties

Once you've placed controls on a form, you need to customize each control’s properties
to define its size, position, color, and the text that appears on it. Although every control
contains dozens of properties, you need to modify only a handful to customize that
control.

Opening the Properties Window

The Properties window lets you view and modify the properties for a single control.
To open it to view a control’s properties, follow these steps:

1. Click the control you want to examine, such as a button, a check box, or a form.
Visual Basic Express highlights the chosen control.

2. Either choose View ¥ Properties Window, press F4, or click the Properties Window
icon in the Standard toolbar.

3. Click the property that you want to change.

Chaopter 7



Auto Hide _

icon

() Al Windows Forms,

CheckBox
CheckedlistEcs:
oo
T DateTimeficker

A Label

A LinkLabel

X titpos
Listhies

- MaskedTestBux
[ MonthCakencar
| HotifyTcon

[£% MumericeDown
 Pictureon:

D) ProgressBar
& Raditton
22 RichTacBox
bl TextFox

le Taallp

) Containers.

& Fointer

Flond ayoLtPans
"] GroupBox

[ Panal

[ snlkCorkarer

[ TabContrel
TableLayoutPanel
=1 Menus & Toolbars

1+ All Windoves Forms
12) Commen Contrals
=) Containers

& Fointer

{7 FlowlayoutPanet
[*] Grouglaz

[ Fanel

[13 SpliCortairer

[ Tabcontrl

52 TebleLayoutPanc!
2l Menus & Toolbars
=l Data

& Fointer

(o] Datacet:

3 Datasridvien

T3 BindingSeurse

& Endrgnavigator
12/ Components

=l Printing

& Fointer

] ranesenpbisog
[= Frintialg

& Frotcocument

[, ProtfrevewCartrol
(5] FrintFrevewtialog
121 Dialogs

=) General

Theee 2r= no usable conkeols in this
‘group. Drag an item onte this bek b
add It ko the toolbor:

Figure 7-3: The Toolbox lists
every control you can place on a
form to create a user inferface.

Figure 7-4: Hiding Toolbox
categories helps you easily
find the controls you want.

Viewing a Control’s Properties

To help you view the different properties for a control, the Properties window can di

play the list of properties alphabetically (click the Alphabetical icon in the Properties

window), or by category (click the Categorized icon).”

able 7-1 lists the common cate-

gories of properties and how each affects a control.

Table 7-1: Common Property Categories Found in Most User Interface Controls

Categery Heading

Properties

Appearance

Behavior

Data

Design

Layout

Defines the control's appearance, such as its background color, image, font, and
text alignment.

Defines how a control acts when the user mouses over it or presses the TaB key.
Behavior properties affect only how a control looks. You must write BASIC code to
determine what the control does when the user clicks it.

Specifies where fo refrieve information from a database file that appears in the user
interface control.

Defines the control’s name and whether you can move or resize the control while

editing your Visual Basic program.

Defines the size and position of the control on a form.
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Editing a Control’s Properties
To modify a control, you must change one or more of its properties in the Properties
window. You can change a property in three ways, as shown in Figure 7-5.

Ellipsis (...) Displays a dialog box for choosing multiple options

Listbox Lists a fixed number of valid options

Text box Allows you to type characters such as a number or text

Clicking an ellipsis displays a dialog box that lets you choose multiple options at once.
For example, Figure 7-6 shows a Font dialog box that appears if you click the ellip:
Font property.
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Imagekey [ tnoney Effecte Sample
Imah : {ronz) Clstikeout 7
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Backgroundimage Seipt
The backgrourd image used for the. ‘w,,.,,n ...‘
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Figure 7-5: The three ways
to change properties in the Figure 7-6: Clicking the ellipsis in the Font property displays
Properties windew a Font dialog box.

Clicking a list box in a property displays a list of only the valid options you can
choose. Clicking a text box lets you type and edit text to appear in a property, such as
the Name or Text property. If a property holds a large amount of text, double-clicking
that property or clicking the downward-pointing arrow that appears to the right of the
property can display a pop-up window that lets you view the text, as shown in Figure 7-7.

NOTE The pop-up window in which you can type text won't automatically wrap your words as
you type, so you will need to press ENTER when you want fext fo start on a new line. When you're
done fyping fext in this window, click the mouse anywhere away from the window or press CTRL-
ENTER. {For more on this window, see Chapter 8.)

Understanding Common Properties

Every control contains a Name property that uniquely identifies it. When you create a
new control, Visual Basic Express gives it a generic name, such as Button] or Label3.
You should give each control a unique, descriptive name that identifies its purpose

or the type of data it holds. Naming a control TextBox21 won’t tell us the type of data
that control might hold, but a name like FirstName would help identify that control’s
purpose and the type of data it will hold.
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NOTE The name you enter in the Name
property has no effect on how your program
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button, check box, or in the title bar
of a form, as shown in Figure 7-8. Your £
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appears directly on the control in your

user interface.

Not all controls contain a Text Figure 7.7 If @ property holds a large amount of
property, but those that do also include text, such as the Text property, @ pop-up window
a Font property, which defines the font may appear when you deuble-click the property.
type, size, and style (boldface or italics)

for any text stored in the Text property.

Most controls also include Size and Location properties. The Size property defines the
height and width of a control. The Location property determines the position of a con-
trol on a form as defined by the X and Y properties. The X property measures how far
from the left edge of a form a control appears, while the ¥ property measures how
far from the top of a form a control appears.
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Figure 7-8: The Text properly lets you display a word or phrase on a control.

NOTE By comparing the X and Y properties of two different controls, you can make sure they are
exactly aligned with one another or spaced a fixed distance apart from each other.
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Once you customize a control’s propertes, you may want to use the Locked property,
stored under the Design category of the Properties window. When the Locked prop-
erty value is True, Visual Basic Express won'tlet you move or modify a control. Only when
the Locked property is False can you move or modify the control. The Locked property
has no effect on the way your program looks or behaves; it’s solely for your convenience
in designing your program’s user interface.

Defining the Tab Order of Controls

Users typically interact with a program through the mouse or the keyboard. While more
people are likely to use the mouse to point and click the buttons and check boxes that
appear on your user interface, users should also be allowed to choose and select buttons,
check boxes, and radio buttons using the keyboard.

Users can press two keys to navigate through a user interface: the TAB key and the
arrow keys. The user presses the TAB key to highlight a UI control and the SPACEBAR to
toggle the currendy highlighted Ul controls, such as a radio button or check box.

The order in which the TAB key highlights Ul controls is known as the tab order, and
the property that controls the tab order is Tablndex, located under the Behavior category
of the Properties window.

When your program runs, the first control highlighted is the one with a TabIndex
property of 0. If the user presses the TAB key, the control highlighted is the one with its
TabIndex property set to 1. The next control highlighted is the one with a TabIndex
value set to 2, and so on. If you press the TAB key enough times to cycle through all the
controls on a form, you'll eventually highlight the control with a TabIndex value of 0,
followed by the control with a TabIndex value of 1, and so on.

While you could edit each control’s TabIndex property by first selecting that control,
typing a new value into the TabIndex property, and then selecting another control again,
it’s faster to edit multiple controls’ TabIndex properties directly on the form. To view
and edit the tab order of multiple controls on a form, follow these steps:

1. Choose View ¥ Tab Order. Visual Basic Express displays the value of each control’s
Tablndex property directly on every control, as shown in Figure 79,

2. Click each control’s Tablndex prop-

erty (the number displayed in the

upper-left corner of each control) Blow many different
to change its value. Each time you ways can you think
of to wreck your

click a control’s TabIndex number,
the number increments by 1. (It's a
good idea to make sure every con-

computer?

El Drop it down the stairs

trol has a different TabIndex value. El Throw it out & window
If two controls contain identical B S
- - h Shoot it
TabIndex values, Visual Basic
Express decides which control gets DLight it on fire
highlighted first, which may not be
 ord ’ ’ Eox ] (oot ]
the order you want.)
3. Choose View » Tab Order to hide b

the values of each control’s Tab- Figure 7.9: You can view and edit the

Index property. tab order of a user interface by choos-
ing View » Tab Order.
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Qrganizing
the Toclbox
and
Properties
Window

To design a user interface in Visual Basic, you need to understand how to create and
arrange controls on a form and how to modify the properties of each form and control
you create. Here's an example.

1. Load Visual Basic Express and press CTRL-N to open the New Project dialog box,
then click OK to create a new project with a single form.

2. Choose View » Toolbox. The Toolbox appears. Choose Window » Auto Hide to
keep the Toolbox visible at all times. (If a check mark already appears next to the
Auto Hide command, skip this step.)

3. Double<lick the Button control in the Toolbox. Visual Basic Express draws a button
control on the displayed form.

4. Click the CheckBox control in the Toolbox, move the mouse to the center of the
displayed form, and click the left mouse button. Visual Basic Express draws a check
box control in the center of the displayed form.

o

Click the RadioButton control in the Toolbox, mouse over to the bottom-right
corner of the displayed form, and click the left mouse button. Visual Basic Express
draws a radio button control in the bottom-right corner of the displayed form.

6. Click the collapse button at the left of the Common Controls category of the Tool-
box. Notice that the Toolbox hides the controls displayed under the Common
Controls category.

7. Choose View ¥ Tab Order. Visual Basic Express displays the TabIndex values of
each control on the form.

8. Click the TabIndex number of the
check box control in the center of
the form until the value displays 0,
then click the Tablndex number
of the button control in the upper-
left corner of the form until the
value displays 1. The TabIndex {o]Greakon] 3
values should appear as shown in
Figure 7-10.

9. Choose View » Tab Order to

hide each control’'s Tablndex

H RadioButtont

number.

10. Click the check box in the center of
the form. Visual Basic Express high-
lights the check box.

Figure 7-10: The center control should have a
Tablndex value of O so it appears highlighted
when your program first runs.

11. Press F4 to open the Properties window, then click the Text property in the Prop-
erties window and type any text, such as My own check box, and press ENTER.
(Notice that whatever text you type into the Text property appears on the check
box control.)

12. Press F5 to run your program. Your user interface appears on the screen.
13. Press TAB. The button in the upper-left corner of the form is highlighted.

14. Press TAB. The radio button in the bottom-right corner of the form is highlighted.
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15. Press SPACEBAR. Notice that this toggles the radio button on.
16. Press TAB. The check box in the center of the form is highlighted.

17. Press ALT-F4 to stop your program from running, then choose File ¥ Close Project.
A Close Project dialog box appears. Click Discard.

KEY FEATURES TO REMEMBER

Forms are windows that typically hold one or more controls. Controls are predesigned parts
that you can use to create a user interface. Common types of controls include buttons, check
boxes, and radio buttons. To customize the appearance of each control, you need to modify
the properties of each control.

*  Designing a user inferface is a three-step process: First, you create a form; then you
place controls on that form; and, finally, you modify the properties of each control
on that form.

*  Controls and properties let you customize a user interface for your Visual Basic program.

*  Propertfies define the behavior and appecrance of a control or form.

*  The Toolbox lets you choose which controls to use for your user interface.

*  Changing properties may require clicking an ellipsis, clicking a list box, or typing text
info a text box.

*  The Name and Locked properties exist solely for your convenience in designing your
Visual Basic program.
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USING THE APPEARANCE
PROPERTIES

The Appearance category of the Properties window defines
how a specific control appears on the user interface. All
the properties that define a control’s appearance appear
in the Properties window under the Appearance category,
as shown in Figure 8-1. The various properties under

the Appearance category can be used to make a control
aesthetically pleasing but do not affect the way your
program works.

While not all controls share the same number and types of properties
under the Appearance category, most controls offer properties that define
the following:

o Text + User interaction
¢ Colors +  Pictures



BackColor [ cCortral
Backgroundimag [ | (none) =
Backgroundimag: Tl

Cursor Default
Font Microsoft Sans Se
ForeColor Wl CorirolTest

FarmBaorderstyle Sizable
RightToleft Mo
RightTeLeftLayol False
Text Form1
UsetWaitCursor  False

3

Figure 8-1: The Properties
A dicki e window can organize and
display all Appearance
properties of a control.

Properties for Modifying Text

Every program’s user interface needs to display information to the user, and the most
common way to do so is through text. To display text in a Visual Basic program, you
maodify the Text property of a user interface control, such as a button, a check box, or
even a form. For example, Figure 82 shows the text The answer is four displayed in the
Text property of a form, a label, a radio button, and a button.

Typically, the Text property describes a control’s purpose. For example, the Text
property of a form might display the name of the program (such as PC-scanner) and
the Text property of a button describes the command that button represents (such as
Cancel or Close).

To display text on a form you use the Label control. Labels can give the user instruc-
tions for using the user interface or describe the type of information that should be typed
into a nearby text box, as shown in Figure 8-3.

™ The answer is four

How many ways can you
Form = spread corruption in your
e a n Swe ‘ 1" government?
Label ~ =
. | 1S four
buton ]
\0 The ancwer 2 four ™~ Type your I
Button | answer here:
Figure 8-2: You can display text in Figure 8-3: A label can identify the purpose
any object that has a Text property. of the user interface or that of a text box.

An object’s Text property contains the actual text that appears on your user inter-
face. A collection of one or more characters is often referred to as a string of text or just a
string. In addition, several other properties can be used to affect the appearance of your
text, as listed in Table 8-1.
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Table 8-1: Properties That Modify the Appearance of the Text Property

Property  Description

Font Defines the font, font size, and other characteristics of the string stored in the Text property.
Text Contains the string fo appear on the user interface.
TextAlign Defines where the text appears in relation to the user interface object. The six choices are

Topleft, TopCenter, TopRight, Middleleft, MiddleCenter, MiddleRight, BottomLeft, BottomCenter,
and BottomRight.

Modifying the Text Property

Anything stored in the Text property appears on your user interface. You can modify
the Text property at design time (when you're creating your user interface) or at run time
(when your program is actually running).

Modifying the Text Property at Design Time

To change the Text property at design time, use the Properties window. On some
controls, such as buttons or check boxes, the Text property lets you type only a single
line of text in the Properties window. For other controls, such as labels and text boxes,
the Text property lets you choose to either type all your text as a single line, or to type
text in a small pop-up window that appears when you click a downward-pointing arrow
in the Text property, as shown in Figure 8-4.

Tmece [ drene)
TreceAlon  MiddeCenter
Doegelrdes [ irene)
Tiegekey [ drene)

Tnacelist (none) El
FightTolefe o &
Spearsonhe label T on the label &

R you type Fere
reears on the labe|

IIE3

Figure 8-4: For typing and editing long strings of text, the Text property
can display @ pop-up window.

To display the pop-up window of the Text property:

1. Click the control you want to modity, such as a label or a text box.

2. Open the Properties window by pressing F4 or choosing View b Properties Window.

3. Click the Text property. A downward-pointing arrow appears to the right of the Text
property box. (If you don’t see a downward-pointing arrow, the Text property for
your chosen object won't display a pop-up window.)
Click the arrow. A small pop-up window appears.

5. Type or edit your text within this pop-up window. To force text to appear on separate
lines, press ENTER to start each new line.
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6. Press CTRL-ENTER or click anywhere outside the pop-up window to stop editing the
Text property.

Modifying the Text Property at Run Time

To change the Text property at run time, you must use BASIC code. While you'll learn
more about BASIC code later in this book, the general BASIC code required for modity-
ing the Text property looks like this:

ControlName.Text = "New text"

where ControlName is the name of the user interface control, such as Button1, and New
text is any text you want to appear in that particular user interface control.

Changing the Text Property Font

The Font property determines the appearance of any text stored in the Text property.
Some of the more common properties to change under the Font property include
Name (the font name); Size (the font size); Bold (boldface font); Italic (italic font);
Strikeout (text that appears with a line through it); and Underline (underlined text).
You can modify the Font property through a dialog box or through the Properties
window. To modify the Font property through a dialog box, follow these steps:

1. Click the user interface control that you want modify.

2. Open the Properties window by pressing F4 or choosing View » Properties Window.

3. Click the ellipsis button (. ..) that appears to the right of the Font property. A Font
dialog box appears, as shown in Figure 8-5.

4. Make any changes you want in the Font dialog box and click OK when you're done.

Label2 System. Windows, Forirs,Label =

Figure 8-5: The Font dialog box lets you medify multiple Font properties.

Although the Font dialog box offers an easy way to change multiple Font properties,
you can also change the individual Font properties directly within the Properties window
by following these steps:

1. Click the user interface control you want to modify then open the Properties window
by pressing F4 or choosing View » Properties Window.
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Click the plus sign to
the left of the Font
property. The Font
property expands to
display all the separate
properties available
for modification, as
shown in Figure 8-6.

Change one or more
properties. When
you're done, click the
minus sign to the left
of the Font property
to collapse all the sep-
arate Font properties.

Curser Defeult &)
Flatstyle Starvderd
& T crosont 5 ()
Hame Microsoft ¢
Size: 14 k|
Uit Point
Do False
GaChuSet 0
GaivertcalFor False
Tealc False
Stikeout  False
Underine  False
L -
Font

The font used o dissiay text in the

Figure 8-6: Expanding the Font property
in the Properties window can reveal all
the separate properties you can modify.

Aligning Text Within an Object

The TextAlign property lets you align text in different positions within the physical bound-

ary of a user interface control, such as a button (Figure 8-7). This property has no effect

on the way your user interface works; it simply gives you more ways to make your Ul

aesthetically pleasing. To modify the TextAlign property:

1.

Click the user interface control you want to modify then open the Properties window

by pressing 4 or choosing View P Properties Window.

Click the downward-pointing arrow next to the TextAlign property. A menu appears,
displaying all the different positions you can choose (see Figure 8-7).

Click a new position to align your text.

lTnnLat I lTnDEmal ‘

P

Ided:Lz\t l IMiddeDmlu ‘

=3

BoltomLeft BotiomCerier

EottomAight

Properties

Alowrg

TopLeft e
UseMnen
UsetWait

Eﬂ:humD E D

wiithin the label.

Atoelip: D 5

ContexMEFISTTTONES 6

Enabled True

Tahlndes 2

UseCerpatibleTe False

Visile True
S Data 3
RIS )
Textalign

Dezermines the postion of the baxt

Figure 87: The TextAlign property allows more options for displaying the

contents of the Text property.
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Hands-on Tutorial: Modifying Text Properties

The Text property is one of the most important and commonly used propertes. This

tutorial shows you how to modify the Text property of a form and a control using both

the Properties window and BASIC code:

Load Visual Basic Express and press CTRL-N to open the New Project dialog box.
Click OK and Visual Basic Express should create a blank form. Click the form and
press F4 to open the Properties window.

Click the Text property in the Properties window and enter a string, such as This is
my form. Press ENTER; the string you typed should appear in the form’s title bar.
Choose View ¥ Toolbox. The Toolbox appears.

Click the TextBox control, mouse over your form, and click the left mouse button.
Visual Basic Express should display a text box control on your form.

Double-click the text box control to display the Code window with the following
BASIC code:

Public Class Formi
Private Sub TextBoxi_TextChanged(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles TextBoxi.TextChanged

End Sub
End Class

Move the cursor in between the lines Private Sub and End Sub and then type
Me.Text = TextBox1.Text so the BASIC code now looks like this:

Public Class Formi
Private Sub TextBoxi_TextChanged(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles TextBoxi.TextChanged
Me.Text = TextBoxi.Text
End Sub
End Class

NOTE As you fype, Visual Basic Express displays pop-up menus that list possible commands for
you to choose. The Me keyword refers to the blank form initially created by Visual Basic Express, so
the entire BASIC stalement Me. Text = TextBox1.Text says fo lake the fext stored in the fext box
named TextBox 1 and display it in the Text property of the currently displayed form.

7.
8.

Press F5. Your user interface should appear on the screen.

Click the Text box on the form and type some text. The text in the form’s title bar
should automatically change to display what you type.

Press ALT-F4 to stop your program from running, then choose File ¥ Close Project.
A Close Project dialog box appears. Click Discard.

Properties for Modifying Colors

Chopter

Controls have two properties to define colors that appear: Baek Color and ForeColor. The
BackColor property defines the color that fills the entire control; the ForeColor prop-

erty defines the color of text stored in the Text property of a control, as described in

Table 8-2.



Table 8-2: Properties That Modify Colors of a Control

Property  Description

BackColor Defines the color that appears on the background of a control
BorderColor  Defines the color of the border around the control
BorderSize  Defines the thickness of the border

ForeColor Defines the color of the string displayed in the Text property

NOTE For best resulls, the ForeColor and BackColor values should contain contrasting colors,
such as black and white. If you don’t choose two contrasting colors, your text may be nearly
impossible fo read.

Changing the BackColor and ForeColor Properties
To change the ForeColor and BackColor properties, follow these steps:

1. Click the user interface control you want to modify.

2. Open the Properties window
by pressing F4 or choosing
View » Properties Window.

3. Click the ForeColor or Back- E:"m””“"' = :
ot vie Standard
Color property. A downward- L ﬁm;l S Sel

pointing arrow appears.

4. Click the downward-pointing
arrow. A window appears dis-
playing three tabs: Custom,
Web, and System. Each provides
a palette of colors from which
you can choose, as shown in
Figure 8-8.

5. Click the Custom, Web, or
System tab.

Figure 8-8: Clicking the ForeColor
. o . i or BackColer property displays a
6. Click a color. Visual Basic palette of additional colors.
Express displays the text or

background in the chosen

color.

Properties for Defining User Interaction

When the user mouses over a control, the control can change its appearance, change
the mouse pointer’s appearance, or both. Changing the control or mouse pointer’s
appearance can alert the user to the existence of a particular control on the user inter-
face. For example, many web pages change the mouse pointer from an arrow to a
pointing hand when the user mouses over a hyperlink. Table 8-3 lists propertes that
alter the control or mouse pointer’s appearance.

NOTE Changing the mouse pointer or control’s appearance can make it easier for a user to
navigate your Ul, but doing so isn't always necessary.
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Table 8-3: Properties That Define the Appearance of the Control or Mouse Pointer

Property Description

Cursor Defines the appearance of the mouse pointer when the user moves it over the control

FlatStyle Defines how the control appears when the user moves the mouse pointer over it

Changing the Mouse Pointer

Farm1 System Windows. Formus. Form »

The Cursor property defines the

appearance of the mouse pointer “hccosabee. Drfalt B
e T = Appearance
when it’s over a control. To BockToke [ Liohteray o
~ . . Backgroundimac | (noce) E
define the Cursor property, b
follow these steps: cusor LECT I
(£ Fork: ~
. . Forecol] Bﬁ Apittaiting
1. Click the user interface con- FormBord
trol you want to modity. RichtTots
- . <l
2. Open the Properties window o] E i £l
by pressing F4 or choosing 2 M ks
View P Properties Window. T‘Bﬂarr
3. Click the Cursor property. @N,
A downward-pointing arrow ﬂsm‘
appears.
PP _ 7 s
4. Click the downward-point- 2
ing arrow. Visual Basic
Express displays a list of Figure 8-9: The Cursor property
mouse pointer icons from offers a variety of different icons

you can use fo change the appear-

which you can choose, as 8
ance of the mouse pointer.

shown in Figure 8-9.

5. Click the mouse pointer icon that you want to use.

NOTE The mouse pointer won't change its appearance over your control until you run your
program by pressing F5.

Changing the Appearance of a Control

The FlatStyle property defines the appearance of a control when the user mouses over it.
To define the FlatStyle property, follow these steps:

1. Click the user interface control you want to modify.

2. Open the Properties window by pressing F4 or choosing View » Properties Window.

3. Click the FlatStyle property. A downward-pointing arrow appears. Click this arrow
to see a drop-down menu of options that include Flat, Popup, Standard, and System.
Figure 8-10 shows the appearance of each of the different FlatStyle values. Click the
value that you want.

NOTE With some controls, such as a button, you won't see any difference in appearance

between the Standard and System valves for the FlaiSiyle property. With others, such as a check
box or radio button, changing the FlatStyle property to System could affect their alignment.
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&8 FlatStyla property options

Before Ater

Standard ‘ ‘ Stardard

Popup | Fopup

Systen ‘ | System Figure 8-10: The FlatStyle property

defines how the control appears when
the mouse pointer appears over if.

ng the Appearance of a Control

Using the
Appearance
Properties

Controls define the way users interact with your program, so it’s important to know how
they can provide visual feedback for your users. In this tutorial, you'll learn how to create
visual cues to alert a user to click a button.

o

Load Visual Basic Express, then press CTRL-N to display the New Project dialog box.
Click OK to display a blank form.

Choose View P Toolbox. The Toolbox appears.

Click the Button control, mouse over the form, and click where you want to place
the button control.

Press F4 to open the Properties window and click the FlatStyle property.

A downward-pointing arrow appears. Click this arrow and choose Flat.

Click the Cursor property and downward-pointing arrow appears. Click the arrow
and pop-up window appears that displays different cursor styles.

Scroll down this list and click the Hand cursor style.

Double-click the button control on your form to display the Code window and the
following BASIC code:

Public Class Formi
Private Sub Buttoni Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Buttoni.Click

End Sub
End Class

Move the cursor in between the Private Sub and End Sub lines and type Me.BackColor =.
You should see a pop-up window listing different options from which you can choose,
such as Color.Aqua or Color.Blue, as shown in Figure 8-11.

Double-click a color you want, such as Color.Red. Visual Basic Express adds your
chosen color in the Code window, as shown here:

Public Class Formi
Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)_
Handles Buttoni.Click
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Me.BackColoxr = Colox.Red
End Sub
End Class

10. Press F5 to run your program. Your Ul appears on the screen.

11. Mouse over the button control; the mouse pointer should turn into a hand icon
(because of the Cur:
change to a dark gray color (because of the FlatStyle property changes made in
step 4).

or property changes made in step 6) and the button should

12. Click the button. The form changes color based on the color you chose in step 9.

13. Choose File » Close Project. A Close Project dialog box appears. Click Discard.

_“Formlwvb®| Forml.vb [Cesign}* | - %

| esont ¥ [ 7 cuek v

FFuslie Cimss Form =
Privas Click(ByVal sender s System.Object, Eylal e is Systew.Zventirgs) Har

He.BackColor
End Sub
lasa

[ Color.Blace
(3 Coler. Blanchechlivend
L2l ColorBle. ~

Figure 8-11: Visual Basic Express lets you double-click a color instead of forcing you to type it.

Properties for Modifying Images

To make a control look more interesting, you can display an image insideit. You can
choose any one of four possible properties to display an image mnside a control. (You
cannot specify two of these properties at one time.)

* Backgroundlmage o Imagelndex
* Image ¢ ImageKey

Although each property can display images, each offers different features that may
determine which property you want to use to display an image. Table 8-4 lists properties
that define how an image appears within a control.

Table 8-4: Common Properties That Modify Images on a Control

Property Description

Backgroundimage Displays a graphical image inside a control. If the image is larger than the control,
only a portion of the image is visible. If the image is smaller than the contral,
its position depends on the value of the Backgroundimagelayout property
[see next].

Backgroundimagelayout  Defines how an image appears within a confrol. The possible values are None,
Tile, Center, Stretch, and Zoom.

Image Displays a graphical image inside a control, like the Backgroundimage property.
The main difference is that you can specily the position of the image using the
ImageAlign property [see next).

(continued)
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Table 8-4: Common Properties That Modify Images on a Control {continued)

Property Description

ImageAlign Aligns an image, as specified by the Image property, in one of nine positions,
such as Topleft or BotiomRight.

Imagelndex Defines a graphical image previously stored in the Imagelist control by its
numeric position in the Imagelist control.

ImageKey Defines a graphical image previously siored in the Imagelist control by filename.

TextimageRelation Defines how both a graphical image and the text stored in the Text property appear

in relation to one another inside a control.

Using the Backgroundimage Property

The main advantage of the Background-
Image property is that you can use it with the
BackgroundImageLayout property to display
your image in various positions, such as Tiled,
Stretched, Zoomed, or Centered. Figure 8-12
shows the different ways the Background-
ImageLayout property can display a graph-
ical image. To display an image using the
Backgroundlmage property, follow these
steps:

1. Click the user interface control that you
want to modify, such as a button or a
check box.

2. Open the Properties window by pressing
F4 or choosing View » Properties Window

then click the Backgroundlmage property.

An ellipsis (.. .) button appears.

3. Click the ellipsis button. A Select
Resource dialog box appears. (1f a list
of images appears above the Import but-
ton, you can click the image you want
and skip to step 7.)

[B Differant image layouls | =ES ]

None

Tile

Center

Stretch

Zoom

S
o2 iin

T
>

530

%

But

e

&

Figure 8-12: The Backgroundimagelayout
properly defines how an image appears
within a confrol.

4. Click the Import button. An Open dialog box appears.

5. Navigate to and then click the graphical image you want to use. To select multple
images, hold down the CTRL key and click each image you want. You may need to
switch to a different drive or directory to find the image files you want to use.

Click Open. The Select Resource dialog box appears again, as shown in Figure 8-13.

Click OK. Visual Basic Express displays your chosen image inside the control you

selected in step 1.

8. (Optional) Click the BackgroundImageLayout property. A downward-pointing
arrow appears. Click the arrow and choose a display option such as Tile or Zoom.

Visual Basic Express displays your image in your chosen style.
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Selact Resource. B¢

Resouroe ontest

O Localresource

Figure 8-13: The Select Resource dialog box lets you choose
and add an image.

Using the Image Property

The Image property works like the Backgroundlmage property, except that in order to
align an image within a control, you use the ImageAlign property instead. The ImageAlign
property lets you specity a position for a graphical image in one of nine possible locations
inside a control, as shown in Figure 8-14.

E¥ Using the ImageAlign property

B s} A

Toploit TopCenier Tophignt

r& MiddeLsit Muﬁer«eu MiddeFight f&

Boltormlefl BotlomCerter Botorfight

B s A

Figure 8-14: You can use nine different positions to display a graphical
image inside a control.

NOTE f the image is larger than the confrol, you may not see any difference when you choose
a different position for the image through the ImageAlign property.

To display an image using the Image property, follow these steps:

1. Click the user interface control you want to modify then open the Properties window
by pressing F4 or choosing View » Properties Window.
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Click the Image property. An ellipsis (. ..) button appears. Click the ellipsis button
and a Select Resource dialog box appears. (If a list of images appears above the
Import button, you can click the image you want and skip to step 6.)

Click the Import button. An Open dialog box appears.

Click the graphical image you want to use. To select multiple images, hold down
the CTRL key and click each image you want. You may need to switch to a different
drive or directory to find the image files you want to use.

Click Open. The Select Resource dialog box appears again.

Click OK. Visual Basic Express displays your chosen image inside the control you
selected in step 1.

(Optional) Click the ImageAlign property. A downward-pointing arrow appears.
Click this arrow and pull-down menu appears and displays the nine positions from
which you can choose for positioning your image within the control, as shown in
Figure 8-15. Visual Basic Express displays the image in the position you choose.

Dutton? System MWindows, Forms Dut =

il =
i i
H Image [B] windowsag &

TeatlinsgeRelal Oy

UseMnsonic  True
UsevisualstyieBe True
UsewsitCursor False

— L
Image Align Figure 8-15: Click a position
The gt of the nage tha vl e cS i ;
dsplayedin e face o the contol in which your image will

appear inside a control.

KEY FEATURES TO REMEMBER

Maost controls offer a variety of properties under the Appearance category of the Properties
window. These properties let you define how a contral looks when your program runs.

*  Many user interface controls include a Text property for displaying text on your UL

*  You can modify the Text property of any user interface control through the Properties
window (at design time) or through BASIC code (at run time).

*  The Font property can modify the appearance of text on a user interface control.

*  Most controls let you define three different colors: a background color (BackColor),
foreground color [ForeColor), and border color (BorderColor].

*  The Cursor and FlatStyle properties let you change the appearance of the mouse
pointer or control while your program is running.

*  The four different properties that can display an image in a control are Backgroundimage,
Image, Imagelndex, and ImageKey.
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USING THE LAYOUT AND
BEHAVIOR PROPERTIES

You can always use your mouse to draw a control on a form,
but to place a control on a form precisely, you can enter
specific values in the various Layout properties which deter-
mine the physical position of a control on a form.

The Behavior properties define how the control acts when your program is
running, such as when the user drags or right-clicks the mouse or presses TAB.

While you don’t need to change Behavior properties for a control, doing so can
make your user interface easier to use and more responsive.

Changing the Layout Properties

The two basic Layout properties are Location and Size. Location properties define
where a control appears on a form, and Size properties define the width and height
of a control. If you use the mouse to move or resize a control, Visual Basic Express

adjusts the values stored in the Location and Size properties automatically, but
you may still want to enter specific

alues if you need to place a control in a precise
position or make it a specific size on a form. Table 9-1 lists the more common
Layout properties you may want to modify for your controls.



Table 9-1: Properties That Modify the Layout of a Control

Property Description

Anchor Ties one side of a control fo a fixed position near one side of a form, so if the user resizes a
form, the control moves at the same time.

Dock Either pins a control aleng the entire length of one side of a form or fills the enfire form
complefely.

Location Defines the X and Y posifions of a control on a form, where X is measured in pixels from the

left edge of a form to the left edge of a control and Y is measured in pixels from the top of a
form to the top of a contrel

MaximumSize  Defines the maximum width and height you can resize a control
MinimumSize  Defines the minimum width and height you can resize a control.

Size Defines the width and height of a control.

To type a value into the Location or Size properties, follow these steps:

1. Click the control that you want to modify, such as a label or a text box.

2. Open the Properties window by pressing F4 or choosing View ¥ Properties
Window.

3. Click the plus sign that appears to the left of the Location or Size property. The
Properties Window displays the X and Y or the Width and Height properties in

separate rows, as shown in Figure 9-1.

ButtenS System.Windons Ferms.ou: =

= g 3,533
R Wainuvsize 0,0
B Mninnsize 0,0

&) Paddig 0.0,0,0
=l 161,71
Wikh 161
Feight Tl &
sie Figure 9-1: You can modify the Location and Size properties by typing

WEEE AT L two valves either directly into the Location or Size property or into the

X and Y or Width and Height properties separately.

4. Enter avalue into the fields of the properties you want to modify, such as the X or
Height property. You can type two values into the Location and Size properties if
you separate them with a comma, so to specify both an X and a'Y property of a con-
trol, enter the X, Yvalues directly into the Location property field.

o

Press ENTER. Visual Basic Express changes your control so you can see how it looks.

Docking a Conirol

Typically, the Location property defines where a control appears on a form. However,
you can override the Location property by using the Dock property instead. The Dock

property places a control along the entire length of one side of a form, such as the top
or left side, or so that it fills up the entire form. If the user resizes a form, all docked
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controls automatically adjust along with the new size of the form. The six different
values for the Dock property are:

Left Control appears on the entire left side of a form
Right Control appears on the entire right side of a form
Top Control appears along the entire top side of a form

Bottom  Control appears along the entire bottom of a form
Fill Control expands to the same size as the form
(None)  Docking for a control is turned off

If you dock two or more controls,

none of your docked controls will over-
lap each other. For example, if you dock
one control along the bottom and a
second to the left, the left-docked con-
trol will expand along the entire left
side of the form without overlapping

Leit

the first docked control, as shown in
Figure 9-2.

The Dock property is set to (None) P
by default. To set it to a different value,

follow these steps: Figure 9-2: Multiple docked con-

trols will not overlap each other.
1. Click the control that you want ' P

to modify, such as a label or a

text box.

2. Open the Properties window * S—
by pressing F4 or choosing Top m?e ;:;,em 5
View » Properties Window. Fil A

3. Click the Dock property. :

A downward-pointing arrow M
appears. Click the arrow and el & El
Visual Basic Express displays the Right —1 w5 E

positions in which you can dock Bottom = the codang locstion of the contrd,

indicating which borders ars docked ...

a control, as shown in Figure 9-3.
4. Click a position at which to dock Figure 9-3: To define the Dock

your control. Visual Basic ]-'_xprcss property for o control, click the
docks your control accordingly. position you want.

Anchoring a Control

If you place a control on a form and the user resizes that form while your program
is running, your user interface (as shown in Figure 9-4) could appear skewed and
unbalanced (as shown in Figure 9-5).

To keep your user interface looking balanced and proportional, anchor your controls.
Anchoring keeps a control docked along one or more sides of a form, even if the user
resizes a window. For example, if the right edge of a control is anchored exactly 1 inch
from the right side of a form, it will always remain exactly 1 inch from the right side of
the form, no matter how the user resizes the form while the program is running.
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Figure 9-4: Before the user resizes a
form, every control is in place.

Figure 9-5: After resizing, a form can look unbalanced with
empty spaces around it.

You can anchor a control along the top, left, right, or bottom of a form. If you
anchor a control to one edge of a form, the control will move in the direction of that
edge of the form when the user resizes it, as shown in Figures 9-6 and 9-7.

Figure 9-6: Before resizing a
form with a text box anchored
fo the right and a radio button
anchored to the bottom

©_ = snehaedte  Somon

Figure 9-7: Resizing a form to increase ifs size moves
the text box to the right and the radio button down to
the bottom, creating an unbalanced window.

If you anchor a control to two sides of a form, the control moves in both directions
when the user resizes it. For example, if you anchor a control to the bottom and right
edges of a form, resizing the form moves the control toward the bottom and right edges
of the form as the form changes in size. Anchoring a control along two adjoining edges—
such as top, right or bottom, right—maintains the control’s original size while moving
the control as the user resizes the form.

To anchor a control, follow these steps:

1. Click the control that you want to modity, such as a label or a text box.

2. Open the Properties window by pressing F4 or choosing View P Properties Window
then click the Anchor property. A downward-pointing arrow appears.

Chaptler @



3. Click the downward-pointing

arrow to display the four differ-
ent anchors you can define
for a control, as shown in Fig-
ure 9-8. .
TO: e causestaliiatior True
Right ~Ja1a7
NOTE You won't be able fo see how om, Right. ¥
anchoring affects a control until you e
. utesice 2
actvally run your program and resize Dock
the form on which the control appears. m“‘*}_/
=
Left Le.%r.m:f/mnm. ‘anchors
towhich edges of thac ..
Bottom 7

Figure 9-8: A gray bar means that
the control is anchored to that side
of the form.

Defining the MaximumSize and MinimumSize

If the user resizes a form in which controls are anchored, there’s a good chance that an
anchored control can either stretch or shrink too much. To prevent this from happen-
ing, use the MaximumSize and MinimumSize properties to specify how much a control
can change in size. By setting one or both of these properties, you can either keep
yourself from accidentally changing the size of a control while you're designing your
user interface (at design time) or keep a control from changing its size while your
program runs (at run time).

The MaximumSize and MinimumSize properties consist of Width and Height
properties. When Width and Height of MaximumSize are set to zero (), there 1s no
limit on a control’s maximum size. Likewise, if the Width and Height of MinimumSize
property are set to zero (0), there is no limit on a control’s minimum size.

To define the MaximumSize or Minimum§Size
properties, follow these steps:

1. Click the user interface control that you wish Propertics

to modify. Buttont Systsr o Forrvsut =
2. Open the Properties window by pressing u:‘;tizem; —
F4 or choosing View » Properties Window Dack. Nere
then click the plus sign to the left of the £ i e
MaximumSize or MinimumSize property. B ::’-ém
The Properties Window expands to show the Heght 250
Width and Height properties, as shown in s 80 E
Figure 9-9. Height o v
3. Enter values for Width and Height. (You Uil
cretral

may want to examine the Size property to
determine the current Width and Height
properties for your control, and then esti-
mate how much larger or smaller you want
it to grow or shrink.)

Figure 9-9: The MinimumSize and
MaximumSize properties can be
found in the Layout category of the
Properties window.
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Hands-on Tutorial: Anchoring Controls

By anchoring controls, you can keep your user interface consistent and visually pleasing
no matter how much the user resizes a form. This tutorial shows you how different

anchoring positions can effect a control.

Using the

layouiend 1. Load Visual Basic Express, then press CTRL-N to display the New Project dialog box.
Behavior Click OK.

Properties +1e "

2. Choose View » Toolbox. The Toolbox appears. Choose Window » Auto Hide to
keep the Toolbox visible at all times.

3.  Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button. Visual Basic Express draws a button control on your form.

4. Press F4 to open the Properties window then click the Anchor property. A downward-
pointing arrow appears. Click the arrow and the Anchor layout appears with the top

and left anchors highlighted in gray.

5. Click the anchors so that only the right
anchor appears gray (see Figure 9-10).

6. Press F5. Your user interface appears.

7. Mouse over the right side of the form so GeneraterEnEel Truz
that the mouse pointer turns into a two- e e
way arrow. Hold down the left mouse HZ;';HIMH e
button and drag the mouse to resize the Ehily e
form. Notice that as you resize the form, Aoz
the button remains a fixed distance nn’::“:'”"'y
from the right side of the form. g
8. Press ALT-F4 to stop your program.
9. Click the button control, press F4, and Figure 9-10: A gray bar shows
click the Anchor property. A downward- that a contral is anchored to the

p()i'l’l[‘l[lg ATTOW appears. ﬂghf side of a form.

10. Click the arrow to display the Anchor layout, then click the left anchor so that the

y

11. Press F5 to display your user interface, then mouse over the right side of the form
until the mouse pointer tums into a two-way arrow. Hold down the left mouse but-
ton and drag the mouse to resize the form. Notice that with the button anchored to
the left and right sides of the form, resizing the form stretches the button.

12. Press ALT-F4 to stop your program, then choose
dialog box appears. Click Discard.

left and right anchors appear gra

ile » Close Project. A Close Project

Changing the Behavior Properties

Behavior properties define how user interface controls respond when the user either
presses certain keys or clicks the control with the mouse. Changing the Behavior prop-
erties of any control is purely optional but can make your user interface easier to use.

Table 92 lists some of the more common behavior properties found in user interface
controls.
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Table 9-2: Properties That Modify the Behavior of a Control

Property Description
AutoSize Defines whether the confrol will automatically resize when its contents get larger or
smaller

ContextMenuSirip  Defines a menu to display when the user right<licks the control

Enabled Defines whether the confrol appears dimmed or not. When a control appears dimmed,
it's still visible but the user cannot choose it.

Visible Defines whether the conirol appears visible or hidden on a form.

Defining the AutoSize Property

The AutoSize property can be set to True or False. When set to True, it allows a control
to expand or shrink depending on its contents, such as when text is entered inside a label
control. When set to False, the AutoSize property keeps the control a fixed size no matter
how much or how little data appears inside, as shown in Figure 9-11.

[Fuiot iza property sal 1o 1 ue

AulaSize propety sel 10 Tie

| Change Lebels

Figure 9-11: The label control at the right has its AutoSize property set to
True, which allows it to expand to display its entire contents. The label
directly underneath the first label has its AutoSize properly set to False,
which means that it remains a fixed size.

To define the AutoSize property for a control, follow these steps:

1. Click the control you want to maodify, such as a text box or a button then open the
Properties Window by pressing F4 or choosing View P Properties Window.

2. Click the AutoSize property. A downward-pointing arrow appears. Click the arrow
and a pop-up menu appears.

3. Click either True or False.

Defining the ContextMenuStrip Property

The ContextMenuStrip property defines the name of the menu that appears when the
user right-clicks a control. To use it, you must first add a ContextMenuStrip control to
your form, then create a menu, define a name for your menu, and then add the name
of your newly created menu to the ContextMenuStrip property.
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NOTE The ContextMenuStrip property lets you choose the name of a ContextMenuStrip, so you
must add at least one ContextMenuSirip fo your user inferface.

To add and create a ContextMenuStrip control to your form, follow these steps:

1.

4.

Double-click the ContextMenuStrip control in the Toolbox (in the Menus &
Toolbars category). Visual Basic Express displays the ContextMenuStrip control
beneath your currently displayed form and a context menu at the top of your form,

as shown in Figure 9-12.
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Figure 9-12: Adding a ContextMenuStrip to a form displays a blank context menu at the

top of the form so you can create your menu.

Open the Properties window by pressing F4 or choosing View » Properties Window.
Click the Name property, and type a name for your context menu.

Click in the text box in the context menu that says Type Here, and type a command.

Then press ENTER.
Repeatstep 3 for each additional command you want to add to your context menu.

NOTE The confext menu commands do nothing until you write BASIC code to make them work.

ye

T
1.

Once you have added a ContextMenuStrip to your form and typed commands in it,
ou can make it appear when the user right-clicks a control such as a button or check box.

o define a context menu to appear on a control, follow these steps:

Click the control that you want to display a context menu, then open the Properties
window by pressing F4 or choosing View » Properties Window.

Click the ContextMenuStrip property. A downward-pointing arrow appears. Click
the arrow to display a list of available context menu names.

Chapler @



3. Click the name of the context menu you want to appear. Now, when your program
runs and the user right-clicks the control you chose in step 1, your context menu
should appear, as shown in Figure 9-13.

Peric Bution
Erase hard dsk.

Fry motFeroed

Instal sware
Log keystrokes
Wreckvideo card

Figure 9-13: Right-clicking a control displays the
context menu defined by its ContextMenuStrip

property.

Disabling a Control with the Enabled and Visible Properties

If you want a control to appear dimmed or invisible to prevent the user from choosing it
at that particular moment, you have two options:

Launch redear missles

*  Change the control’s Enabled or Visible property through the Properties window.

e Change the control’s Enabled or Visible property using BASIC code.

Using the Properties Window to Change the Enabled and Visible Properties
The Enabled property defines whether a control appears normal or dimmed. The Visible

property defines whether a control appears normal or invisible. To define these proper-
ties for a control, follow these steps:

1. Click the control that you want to modify, such as a text box or radio button then
open the Properties window by pressing F4 or choosing View » Properties Window.

2. Click the Enabled or Visible property. A downward-pointing arrow appears. Click
the arrow to display a pop-up menu.

3. Click either True or False. When the Enabled property is set to False, the control
appears dimmed when your program runs. When the Visible property is set to False,
the control appears invisible when your program runs.

To change a control’s Enabled or Visible property using BASIC, specify the
control name followed by the Enabled or Visible property set to True or False, like so:

Buttoni.Enabled = False
Button2.Visible = False

The first BASIC command dims a control named Buttonl. The second command
hides a control named Button?.

Using the Layout and Behavior Praperties 109



110

Hands-on Tutorial: Dimming and H

Chapter &

To dim and hide controls while your program is running, you need to use BASIC. This
tutorial gives you some practical experience in seeing how you can use BASIC to modify
a control’s properties while your program runs.

1.

o

Load Visual Basic Express, then press CTRL-N to display the New Project dialog box.
Click OK.

Choose View P Toolbox to display the Toolbox then choose Window » Auto Hide
to keep the Toolbox visible at all times. (Skip this step if a check mark does not
appear in front of the Auto Hide command. )

Click the button control in the Toolbox, mouse over the form's center, and click
the left mouse button. Visual Basic Express draws a button control on the form.
Click the button control in the Toolbox again, move the mouse anywhere under-
neath the first button, and click the left mouse button. Visual Basic Express draws a
second button control on the form.

Double-click the ContextMenuStrip control under the Menus & Toolbars category
of the Toolbox to display the ContextMenuStrip control at the top of your form.
Click in the Type Here text box of the ContextMenuStrip control, type Dim button,

then click in the Type Here text box that appears directly underneath. Next, type
Hide button and click in the Type Here text box that appes

s directly underneath.
Type Show button and press
the one shown in Figure 9-14.

TER. Your ContextMenuStrip should now look like

E9](=1p

ContextMenustip
Dim button
Hde Erstton

Show buttn

Button?

Figure 9-14: The ContextMenuStrip
control now contains three commands.

Double-click the Dim Button command in the ContextMenuStrip to display the
Code window.

Type Button2.Enabled = False in between the Private Sub and End Sub lines, so that the
code looks like this:

Public Class Formi

Private Sub DimbuttonToolStripMenuItem_Click(ByVal sendexr As_
System.Object, ByVal e As System.EventArgs) Handles_
DimbuttonTeolStripMenuItem.Click

Button2.Enabled = False

End Sub

End Class




10.

11.

13.

14.

Choose View » Designer to display your user interface, including the Context-
MenuStrip.

Double-click the ContextMenuStripl control that appears at the bottom of the
screen to display the context menu strip on your form. (Skip this step if the context
menu strip is already visible at the top of your form.)

. Double-click the Hide Button command in the ContextMenuStrip to display the

Code window again, then type Button2.Visible = False in between the Private Sub
and End Sub lines so that the code looks like this:

Public Class Formi

Private Sub DimbuttonToolStripMenuItem Click(ByVal sender As_
System.Object, ByVal e As System.EventArgs) Handles_
DimbuttonToolStripMenultem.Click

Button2.Enabled = False

End Sub

Private Sub HidebuttonToolStripMenuItem Click(ByVal sender As_
System.Object, ByVal e As System.EventArgs) Handles_
HidebutonToolStripMenultem.Click

Button2.Visible = False

End Sub

End Class

Choose View ¥ Designer to view your user interface once more then double-click the
ContextMenuStripl control that appears at the bottom of the screen to display the
context menu strip on your form. (Skip this step if the context menu strip is already
visible at the top of your form.)

Double-click the Show Button command in the ContextMenuStrip to display the

Code window again, then type Button2.Enabled = True and Button2.Visible = True on
two lines in between the Private Suband End Sub lines so that the code looks like this:

Public Class Formi

Private Sub DimbuttonToolStripMenuItem Click(ByVal sender As_
System.Object, ByVal e As System.EventArgs) Handles_
DimbuttonToolStripMenultem.Click

Button2.Enabled = False

End Sub

Private Sub HidebuttonToolStripMenuItem Click(ByVal sender As_
System.Object, ByVal e As System.EventArgs) Handles_
HidebutonToolStripMenultem.Click

Button2.Visible = False

End Sub

Private Sub ShowbuttonToolStripMenuItem Click(ByVal sender As_
System.Object, ByVal e As System.EventArgs) Handles_
ShowbutonToeolStripMenuItem.Click

Button2.Enabled = True
Button2.Visible = True

End Sub

End Class
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15.

16.

17.
18.

19.
20.

21,

22,
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Choose View F Designer to view your user interface once more, then click the button
that displays the text Buftonl and press F4 to open the Properties window.

Click the ContextMenuStrip property in the Behavior category. A downward-
pointing arrow appears. Click the arrow to display a pop-up menu.

Click ContextMenuStripl then press F5. Your user interface appears.

Right-click the button control that displays the text Buittonl. The pop-up menu that
you created with the ContextMenuStrip control should appear.

Click Dim Button. The second button control on the form should appear dimmed.
Right-click the Button] button control and click the Hide Button command. The
second button should disappear.

Right-click the Button1 button control and click the Show Button command. The
second button should appear again.

Press ALT-F4 to stop your program from running then choose File » Close Project.
A Close Project dialog box appears. Click Discard.

KEY FEATURES TO REMEMBER

Layout and Behavior properties define both the placement of controls and the ways they

work on the user interface.

*  The Layout properties define the physical placement of controls on a form.

*  The Behavior properties define how the control works when your program runs. You'll
need fo write BASIC to change most of the Behavior properties.

*  Anchoring a control keeps it fixed to one or more sides of a form when the user resizes
the form. Docking expands a control so it fills up one side of a form.

*  The Location and Size properties define the physical placement and dimensions of a
control on a form.

*  To use the ContextMenuSirip property, you must first add @ ContextMenuStrip control to
a form and create a menu fo appear when the user rightclicks a control.

* Setting the Enabled property to False dims a control. Setting the Visible property to False
makes a control invisible. Eventually, you will have to use BASIC code to set both prop-
erfies to True so users can choose those controls.



DESIGNING THE WINDOWS OF
A USER INTERFACE

To display a user interface, your Visual Basic program needs
to contain at least one window, called a form. Once you’'ve
created one or more forms, you can fill them with user inter-
face controls such as buttons, boxes, and pull-down menus.

Forms are like containers that display the different parts of a program’s user
interface. A form can fill the entire screen (as a maximized window) or take up just
part of the screen. You can resize and move forms around the screen or hide them
altogether (a minimized window).

Creating and Deleting a Form

When you create a new project, Visual Basic Express creates one form for you
automatically. To create additional forms, follow these steps:

1. Choose Project » Add Windows Form. An Add New Item dialog box appears.

2. Click the Name text box and enter a name, such as PasswordWindow, for
your form, then click Add. Visual Basic Express displays a blank form.

To add an existing form from another project, follow these steps:

1. Choose Project » Add Existing [tem to display the Add Existing Item
dialog box.
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2. Hold down CTRL and click each of the form files you want to add, then click Add.
Visual Basic Express adds the form(s) to your project.

To delete a form, follow these steps:

1. Choose View ¥ Solution Explorer. Visual Basic Express highlights the Solution
Explorer window.
2. Right-click the form you want to delete. A pop-up menu appears.

3. Choose Delete. A dialog box appears, warning that if you delete the form file, you
won’t be able to retrieve it. Click OK to delete the form or click Cancel to keep it.

Displaying a Form

A Visual Basic program can consist of dozens of different forms. However, only the initial
form created by Visual Basic will appear when your program runs; you must tell Visual
Basic Express when to display any additional forms that you've created. A Visual Basic
program can display a form at one or more of the following times:

*  Asthe first window that allows the user to do something
*  As another window that makes up your user interface and appears while your pro-
gram runs

Displaying a Startup Form

If your program contains two or more forms, the first form, which Visual Basic Express
automatically creates every time you create a new project, will appear first. You can
designate a different form to appear first as follows:

1. Choose Project ¥ Properties. The Properties window appears for your project.

2. Click Application on the left side of the window then click the Startup Form list box
and choose the name of the form you want to appear first when your program runs,
as shown in Figure 10-1.

3. Click the Close box to make this Application Properties window go away.

Showing and Hiding a Form

If your program contains multiple forms, you'll need to write BASIC code to tell it when
to display and remove the forms on the screen. The three BASIC commands to use for
displaying and removing forms from the screen are: Show, Close, and Hide. (You'll learn
more about writing BASIC code in Part IV of this book.)

To use one of these commands first specify the name of the form you want to show
or hide followed by a command, like so: Forma.Show (which simply tells your program to
display Form4 on the screen). To remove a form from the screen and remove it from
your computer’s memory, use the Close command, like so: Form.Close. To hide a form
temporarily but still retain it in memory, use the Hide command like so: Forma.Hide.

By temporarily hiding a form, you can quickly display it again with the Show command.
If you use the Close command and then use Show, your program may need a few seconds
to load and then display the form. As a general rule, if speed is crucial, use the Hide
command to remove a form from view. To prevent your program from gobbling up
chunks of memory by hiding multiple forms, use Close instead.
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Figure 10-1: The Startup Form list box lets you choose which form should appear when your
program starts, such as the Form1.vb or the AboutBox 1.vb file.

I: Showing and Hiding a Form

This tutorial shows you how to use the Show and Close commands to create and display
forms while your program runs.

1.

o

Load Visual Basic Express, then pr
Click OK to display a blank form.
Choose View » Toolbox to display the Toolbox then choose Window » Auto Hide to

keep the Toolbox fixed in place. (Skip this step if a check mark does not appear in
front of the Auto Hide command.)

'TRL-N to display the New Project dialog box.

Click the Button control in the Toolbox, mouse over the form, and left-click the
mouse. A button control appears on your form.

Choose Project » Add Windows Form. An Add New [tem
shown in Figure 10-2.

alog box appears, as

Click the About Box icon and then click Add. The AboutBox form appears, as
shown in Figure 10-3.

Double-click the OK button in the bottom-right corner of the AboutBox form. The
Code window appears. Near the bottom of the Code window, the command Me.Close
tells your program to use the Close command to close the AboutBox form when the
user clicks the OK button.

Click the Form1.vb [Design] tab. Your first form appears with the button control you
created in step 3. Double-click the Button control to display the Code window.
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Figure 10-3: To switch among multiple forms click each form’s tab.

8. Type AboutBox1.Show() in between the Private Sub and End Sub lines, like so:

Public Class Formi

Private Sub Buttoni Click(Byval sender As System.Object, ByVal e As_
System.EventArgs) Handles_
Buttoni.Click
AboutBox1. Show()
End Sub
End Class
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10.

11.

Press F5. Forml appears on the screen with a button. Click the button to run the
AboutBox1.Show command you typed in step 8. The AboutBox form appears.

Click the OK button to run the Me.Close command that you viewed in step 6.
The AboutBox form disappears.

Press ALT-F4 to stop your program from running, then choose File ¥ Close Project.
A Close Project dialog box appears. Click Discard.

Defining a Form's Layout

By using the BASIC commands Show, Hide, and Clese, you can make your program display
and hide forms as it runs. If you change certain properties in the Layout category, you can
also specify where on your screen you want a form to appear (such as in the middle of the
screen or off to one side). You can also set the window’s initial appearance (minimized,
maximized, or normal) as well as both the extent to which a user can resize a form.

Table 10-1 lists some of the more common properties you can modify.

Table 10-1: Common Properties for Modifying a Form

Property What It Does

AutoSize When set fo True, the user cannot resize the form so that it hides any confrols, such as

buttons or fext boxes

FormBorderStyle Defines the appearance of a form's title bar.
MaximizeBox Displays [or hides) the maximize icon in the upper-right corner of the form.
MaximumSize Defines the largest size (width and height] the form can be resized, even when the user

clicks the maximize icon in the upper-right corner of the form.

MinimizeBox Displays (or hides) the minimize icon in the upper-right comer of the form.
MinimumSize Defines the smallest size (width and height) the form can be resized.
Opacity Ranges in value from 100% [completely visible) to 0% [invisible). By entering values

between O and 100, you can make a form and any confrols on it appear tfransparent.

Size Defines the initial width and height of a form. Both the Width and Height properties
can be defined separately

StartPosition Defines the position on the screen where the window appears.

WindowState Defines whether the form initially appears minimized, maximized, or normal, which is

the size of the form defined by the Size property.

Defining the Position of a Form

To control where a form pops up on the screen, you define its StartPosition property.

You have five options:

Manual The form initially appears in the upper-left comer of the screen. Each time
the user closes or hides the form, it reappears the next time in the last position in
which it appeared before it was closed or hidden from view.

CenterScreen Displays the form in the center of the screen.

WindowsDefaultLocation Displays the form at the default location defined by
Microsoft Windows.
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WindowsDefaultBounds Displays the form at the default location and size defined
by Microsoft Windows.

CenterParent Centers the form inside another form designated as the parent form.

To change the StartPosition property of a form,
follow these steps:

1. Click the form you want to modify. Be sure to click
only the form, notany controls displayed on it. You
should see handles around your form.

2. Press F4 to open the Properties window.

3. Click the StartPosition property. A downward-
pointing arrow appears.

S . S e

4. Click the downward-pointing arrow. A pop-up eyl :
menu with different options appears, as shown first { CerterParent
in Figure 10-4.

5. Click the option you want to use, such as Center- Figure ]O“'i—' The StartPosition
Parent or CenterScreen. property displays a pop-up

menu of different options.

Defining a Form’s Controls

You have various additional ways to control the appearance of a form. Forms can display
one or more of the following, as shown in Figure 10-5:

Control box Appears as an
icon to the left of the caption Control box
in the title bar. Clicking the
control box displays a pull-

down menu that gives you Minimize box ~— |0 Masinfic |

another way to resize, move, X Closo  AlLiFA |
PP . Maximize box Rk TR

minimize, maximize, or close

a window.

Minimize box Minimizes a
form so that it appears in the
Windows Taskbar.

Maximize box Maximizes Figure 10-5: A form can display controls that allow the user

a form to fills the screen. to adjust the size of a form while the program is running.

By default, the ControlBox, MinimizeBox, and MaximizeBox properties are set to
True to display these controls on a form. To keep the user from minimizing or maximiz-
ing a form, set the value of MinimizeBox and MaximizeBox properties to False.

To change one or more of these properties, follow these steps:

1. Click the form you want to modify. Be sure to click only the form, not any controls
displayed on it. You should see handles around your form.

2. Press F4 to open the Properties window then click the ControlBox, MinimizeBox,
or MaximizeBox property in the Window Style category of the Properties window.
A downward-pointing arrow appears. Click the arrow to display a pop-up menu.

3.  Click True or False.
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Defining a Form’s Appearance

When a window initially appears on sereen, it can appear in one of the following ways:
Minimized As a button on the Windows Taskbar, usually at the bottom of the
screen.

Normal In the same size in which it was created. While Visual Basic Express cre-
ates every form the same size, you can resize the form or change its Size properties.
Maximized The form fills the entire screen.

To change these properties, modify the WindowState property. By default, the

WindowState property of every form is set to Normal. To change this property:

1. Click the form you want to modify. Be sure to click only the form, not any controls
displayed on it. You should handles around your form.

2. Press F4 to open the Properties window then click the WindowState property in the
Layout category of the Properties window. A downward-pointing arrow appears.

3. Click the arrow to display a pop-up menu, then, from the menu, select Normal,
Minimized, or Maximized.

Defining a Form Size

The Size property lets you define both the form’s width and height, although you can
expand the Size property to display the Width and Height properties separately, as shown
in Figure 10-6. Both Width and Height measure a form’s size in pixels.

It’s usually faster to resize a form by moving the

mouse pointer over one edge or one corner of a form
until the mouse pointer turns into a two-way arrow, then FoemL Syster.Windows.Forts. Form fg
%
hold down the left mouse button and drag the mouse to EELS
o . ; b xsie 1 & Minimumsize 0, ~
resize your form. Once you define a form’s initial size, & e
' ! ' Paddng 0.0,0,0
you can use Width and Height to enter higher or lower N 00, 300
values until the form is exactly the size you want. Hw:;:t ggg
To keep your form a certain minimum or StartPostion  WindowsDefaultLe
maximum size, you can modify the MinimumSize and 5 x‘i:‘fwgm Nerml
MaximumSize properties, which specify the minimum ActeptButton  (none)
. . . v
and maximum sizes a form can be resized. Both | _Conecbutton_none) )
. . . . . Size
properties can be expanded in the Properties window to T
let you specify the minimum and maximum Width and

Height properties separately. Or, you can set a form’s
& prop P v y Figure 10-6: The Size property

can expand fo show the Width
and Height properties separately.

AutoSize property to True, in which case the user can
resize a form only to the extent that all controls on the
form remain visible.

To set the Width and Height values of the Size, MinimumSize, and MaximumSize:

1. Click the form you want to modify, clicking only the form, and not any controls dis-
played on it. You should see handles around your form.

2. Press F4 to open the Properties window then click the plus sign that appears to the
left of the Size, MinimumSize, or MaximumSize property in the Layout category of
the Properties window. The Properties window displays Width and Height proper-
ties under the parent property.

3. Click in the Width or Height property and enter a new value.
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Making a Form Transparent

To create special effects, you can modify a form’s Opacity property, which accepts values
from 0 to 100. With an opacity value of 100, a form completely covers up anything it
overlaps on the screen; with an opacity of 0, the form and any controls on it are invisible.
By defining a value between 0 and 100, you can create forms that appear transparent,
allowing items underneath to be visible through them. To change the Opacity:

1. Click the form you want to modify, clicking only the form, and not any controls
displayed on it. You should see handles around your form.

2. Press F4 to open the Properties window then click the Opacity property in the
Windows Style category of the Properties window.

3. Enter avalue between ( and 100. The next time your program runs, you should see
the transparent effect on your form.

Aligning Controls on a Form

Aligning
Confrols on

120

aForm

A form defines a window for your user interface, but you still need to fill it with wser
interface controls, such as buttons and text boxes. While you can place controls on a form
haphazardly, it's usually best to align them. Figure 10-7 shows the difference between a
user interface with aligned controls and one with controls placed haphazardly.

(B uuitd a Meal E 5 [ = uuid  eal
bl weoule you like o o Whinhwould you ke to sal?
Hihcons Dosal Man courss Wegetabin Dageoit
2 Vegelasl: &
R ks 3 Myolory meat 3 Soggy spnach O fellow bios
O Rtal hai . O felom bob
Soagy aprneet
O Hadsned pudiicg [sLFEY [eEEREN ) Hardened pudding
a 3 Grser sl
Inazcs parts
O Food zoong Cimoctoarts CHad om D Fosdebicg
O Hadzon
) Sametrig cheny Olusimuza
O wiked letucs O Zerathing chev O ez letuce: O dusz s

Figure 10-7: Aligning controls on a form can make your user inferface look more professional, like the
form on the right.

Visual Basic Express provides two ways to help you align your user interface controls:
Guides Appear when you move controls near each other

Format menu Contains commands to align multiple controls simultaneously

Using Guides

To help you align controls with one another on a form, Visual Basic Express automatic-
ally displays horizontal or vertical guides (also called snaplines) when you move one control
in line with another, as shown in Figure 10-8. To view guides, follow these steps:

1. Mouse over a control. The mouse pointer turns into a four-way pointing arrow.

2. Hold down the left mouse button and drag the mouse near another control on the
form. As soon as the two controls appear aligned horizontally or vertically, Visual
Basic Express displays a respective horizontal or a vertical guide.

3. Release the left mouse button.
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Figure 10-8: When you mave one control in line with another
one, Visual Basic Express displays guides to help you align

the two controls.

Aligning Controls with the Format Menu Commands

How about aligning three or more controls on a user interface? You could align them
one at a time, but a faster way is to align them all simultaneously using the Format menu:

1.

Click the control to which you want all the other controls to align. This control will

stay in one place and never move.

Hold down SHIFT and click any other controls that you want to align with the control
you clicked in step 1. Notice that each additional control you click appears with a
black handle in its upper-left corner, as shown in Figure 10-9.

Choose Format » Align. A pop-up menu appears.

Choose Lefts, Centers, Rights, Tops, Middles, or Bottoms, as shown in Figure 10-10.
Visual Basic Express aligns your controls automatically, as shown in Figure 10-11.

Figure 10-9: A black handle appears on any

additional controls you click while holding
down the SHIFT key.

Format | Took  Window Community Help
Align Pz Lefts
Make Same Sze b | & Centers
Horizontal Spacing » | 5] Rights
Vertical Spacing | T Tops
Center in Form b | 2k Middles
Crder » |4t Bottoms

@ Lock Controls o

Figure 10-10: Choosing Format » Align
displays a submenu of additional options
for aligning controls.
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Figure 10-11: The six different ways to align controls through the Format menu

Resizing Controls

If your user interface needs to display two or more copies of the same control, you may
want them to appear the same size. While you could enter the same values into each con-
trol’s Size property, a faster way is to resize them automatically as follows:

1. Click a control, such as a button. This control won’t change in size, but any addi-
tional controls you choose will resize to the width or height of this control.

2. Hold down the SHIFT key and click additional controls then choose Format » Make
Same Size. A pop-up menu appears.

3. Choose Width, Height, or Both (resizes both the width and height) to automati-
cally resize all your chosen controls.

Grouping Controls

Rather than move controls individually, you can move them as a group to preserve the
alignment of multiple controls with each other. To do so:

1.
2.

Chapter
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Click the first control you want to move to display handles around it.

Hold down sHIFT and click each additional control you want to move. Each time
you select another control, Visual Basic Express displays handles around it.
Mouse over any of the controls you chose in step 1 or 2. The mouse pointer turns
into a four-way pointing arrow.

Hold down the left mouse button and drag the mouse to move all your selected
controls, then release the mouse button when you're happy with their position.
Click anywhere outside any of your selected controls to remove the handles from
the controls you selected.



Locking Controls

Once you've aligned and placed controls on your user interface, you may want to lock
them in place so you don’t accidentally resize or move them. To lock a single control:

1. Click a control that you want to lock then press F4 to open the Properties window.
2. Click the Locked property in the Design category of the Properties window.
A downward-pointing arrow appears. Click the arrow and a pop-up menu appears.

3.  Click True or False.

If you want to lock multiple con-
trols, it can be cumbersome to lock
controls one by one. You can lock
multiple controls simultaneously by
following these steps:

1. Hold down SHIFT and click each lock _ S
control you want to lock. icon
2. Choose Format » Lock Controls.
An icon appears in the upper-left
corner of each chosen control. In
Figure 10-12, only one control

has been locked.

Figure 10-12: A lock icon appears
on the control that's been locked.

To unlock all previously locked controls, choose Format b Lock Controls again.
Choosing the Format » Lock Controls command on a control toggles the Locked
property of all controls; so if you change the Locked property of a button to True and
then choose Format » Lock Controls, the Locked property of that button is now set
to False.

KEY FEATURES TO REMEMBER

Forms define the windows that make up your program’s user inferface.

*  You need fo designate one form as the Startup form, which is the first form that appears
when the user launches the program.

*  You can use BASIC code to make forms appear and disappear while your program is
running.

* By modifying a form’s properties, you can modify the way the form appears on the
screen when your program runs.

*  Visual Basic Express provides guides to help you align controls on a form.

*  You can lock controls in place to keep from accidentally modifying them.
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WRITING EVENT PROCEDURES

Most Visual Basic programs display a user interface on
the screen and then wait for the user to take some action.
Once the user takes action, such as clicking a button, a
pull-down menu command, or a check box, the program
runs a short program called an event procedure, which tells
the computer, step by step, how to respond to the user’s
action.

An eventis something that the user does, such as click the mouse over a con-
trol, and a procedwre is a term that programmers use to describe a short program.
An event procedure is just a short program that tells the computer how to respond
when the user interacts with a particular control.

When you initially create a user interface control, such as a button or a text
box, that control contains empty event procedures that do nothing. To make
a control do something, you need to write an event procedure—some code in
the BASIC language—for every event to which you want the control to respond.

Although each control can theoretically respond to dozens of ditferent events,
Table 11-1 lists the more common events that a user will likely perform.
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Table 11-1: Common Events

Event What happens
Click The user clicks the mouse while pointing at a control.
CheckedChanged The user clicks a radio button or check box.

SelectedindexChanged  The user selecis a choice displayed in a list or combe box.

TexiChanged The user edits text inside a text box.

When the user takes an action, your program tries to determine two things:

¢ What happened (what event occurred)?

¢  Where did it happen (which controlwas affected)?

Once your program determines this information, it looks for an event procedure
to tell it what to do. The name of the event procedure is a combination of the control
name and the event. For example, the following empty event procedure combines
the name of the button control (Builonl) that the user clicked with the event (Click),
50 the complete event procedure name is Buttoni_Click, as shown here:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click

End Sub

The BASIC code that makes up an empty event procedure consists of several parts:

Private Every form stores both controls and event procedures. Because it’s possible
to give identical names to controls stored on different forms, the Private keyword
restricts your event procedure from running unless the user clicks a control stored
in the same form as this event procedure.

Sub  Short for subprogram, a term used for one of the small programs that make up a
larger program. The Sub keyword identifies the beginning of a subprogram. All event
procedures are considered subprograms.

Buttoni_Click This identifies the name of the event procedure, the name of a con-
trol, and the specific event that must occur to make this event procedure run the
code stored in it. In the preceding code example, no BASIC code is stored in the
event procedure, so clicking the Button1 control will do nothing.

(Byval sender As System.Object, ByVal e As System.EventArgs) This contains BASIC
code that retrieves information on what event occurred (stored in the e variable)
and to which control it happened (stored in the sender variable). This BASIC code
is solely for the computer to use; you can ignore this code when writing your own
Visual Basic programs.

Handles Button1.Click This tells you what event this particular event procedure
handles. In this case, the event procedure runs only when the user clicks a button
named Buttonl.

End Sub This defines the end of your subprogram or event procedure.
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Creating Event Procedures

Creating
Event
Procedures

You can create an event pr()cedure in two ways:

»  Double-click any control on your user interface.

¢ In the Code window, select both the name of a control and the event to which you
want it to respond.

NOTE Once you create an event procedure, you must still add BASIC code inside it to tell it to
do something. When you were writing BASIC code in the sample program in Chapfer 1, you
were actually writing event procedures.

Creating an Event Procedure by Double-Clicking

Every control, such as a button or text box, can respond to dozens of different types
of events, such as a user clicking a control (the Click event), changing text inside of a
control (the TextChanged event), or changing the background color of a control (the
BackColorChanged event). However, most controls only need one or two likely events.
For example, when most people see a button on the screen, they know they'll probably
click it. For this reason, the most common event that a button control needs to respond
to is the Click event.

When you create an event procedure by double-clicking a control, Visual Basic
Express creates the most common event procedure for that particular control. To create
the most common event procedure for a control, follow these steps:

1. Choose View » Designer to open the Design window and display your program’s
user interface.

2. Double-click a control in your user interface. Visual Basic Express opens the Code
window and creates an empty event procedure for your control. Figure 11-1 shows
an event procedure that tells the computer how to respond when the user clicks a
button named BuftonI. At this point, you'll need to add BASIC code mside the event
procedure to make it do something.

 FormLvb?  Fornbvb [Design | StartPage - x
| e v clik
SFublic Class Forml

Pravete Swh Suttonl_Click(ByVal sender As Syosem.Chizes, Eyval e Ao Syotem.Eventirgo) Hox

End Class

Figure 11-1: Doublelicking any control displays or creates an event procedure.

Creating Event Procedures for a Control

What if you need to create an event procedure that responds to a more obscure event,
such as when the user presses a key or the mouse wheel? To create event procedures
for less common events, follow these steps:

1. Choose View » Code to display the Code window then click the Class Name list box
and click the name of a control, as shown in Figure 11-2.
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Figure 11-2: The Class Name list box displays the names of all controls displayed on a form.

2. Click the Method Name list box and click an event to which you want the control to
respond (see Figure 11-3). Visual Basic Express creates an empty event procedure
for your chosen control and event. At this point, you need to add BASIC code to
make this event procedure do something.
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Figure 11-3: The Method Name list box displays all possible events to which your chosen
control can respond.

Writing BASIC Code into an Event Procedure

Untl you type BASIC code into an event procedure, the procedure won't do anything
in response to an event. You can add code inside an event procedure in three ways:

e Use prewritten code snippets.

+ Type commands using the Visual Basic language.

¢  Combine these two methods by copying a code snippet into an event procedure

and then modifying it with additional commands.

NOTE At the simplest level, an event procedure can contain a single BASIC command.
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Using Code Snippets

To make programming as easy as possible, Visual Basic Express provides a library of
prewritten code snippets which contain BASIC code to accomplish a specific task, such as
calculating a mathematical result or accessing a file stored on your hard disk. Table 11-2
lists the library categories of code snippets available.

Table 11-2: Available Code Snippet Libraries

Library name Examples of code snippets

Connectivity and Networking Connects to a local area network (LAN) or the Internet; sends email
Creating Windows Forms Stores and refrieves data from the clipboard, plays sound, manipulates
Applications forms, stores and retrieves data from controls

Interacting with the Application  Accesses user seftings, captures output from a console application, clears
a console window

Maintaining Collections Creates and manages different variations of collection data structures such
as stacks, queves, and lists

Math Calculates mathematical results such as trigonometric equations or interest
payments

Processing Drives, Folders, Creates, copies, deletes, or determines whether a file exists

and Files

Visual Basic Language Creates emply loops, IFThen statements, and other types of common

programming statements
Working with Data Types Converts numbers info a siring; siring manipulation

Working with XML Manipulates and reads data stored in XML format

To msert a code snippet into an event procedure, follow these steps:

1. Right-click where you want to paste the code snippet in an event procedure, then
click Insert Snippet. A list of code snippet library folders appears (Figure 11-4).

FormLwb®| Forml.vb [Desonl® | start Page - X
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SPublic Class Formi =
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End o
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[ Warking with Data Types
[ working wih XML

Figure 11-4: Visual Basic Express organizes code snippets info categories.

2. Double-click the library you want to use, such as Math or Interacting with the
Application. A list of code snippets appears, as shown in Figure 11-5.
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2. Double-click the library you want to use, such as Math or Interacting with the
Application. A list of code snippets appears, as shown in Figure 11-5.
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Table 11-3: Some of the Built-in Commands in Visual Basic

Visual Basic

command What it does

Beep Plays a single beep through the computer speaker

CStr Converts a number info a sfring

End Stops and exits the program

FileCopy Copies a file

Len Counts the number of characters in a string

MsgBox Displays a message box with text in it

NPer Calculates the number of payment periods needed based on both fixed periedic
payments and a fixed inferest rate

Rnd Generates a random number

strComp Compares two sfrings fo determine whether they're equal

TimeofDay Returns or sets the current time on the computer clock

Today Returns the current date

The End command is one of the more important BASIC commands, because you can
use it to tell your program to exit and stop running, such as:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click

End
End Sub

NOTE Although users can always exit out of your pregram by clicking the close box of your pro-
gram’s user interface, it’s usually beffer to provide an Exit command that users can choose, such as
through an Exit or Quit command in a File pulldown menu or a button that users can click, clearly
marked Exit or Quit.

Commands

Hands-on Tutorial: Writing BA

tutorial shows you how to write BASIC code inside an event procedure.

1. Load Visual Basic Express and press CTRL-N to display the New Project dialog box.
Click OK.

2. Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep the Toolbox visible at all times.

3. Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button control on the form.

4. Repeat step 3 to create a second button control on the form.

5. Double-click the button control with the word Button! on it. The Code window
appears, showing an empty event procedure for Buttonl.
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use it to tell your program to exit and stop running, such as:
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End Sub
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tutorial shows you how to write BASIC code inside an event procedure.

1. Load Visual Basic Express and press CTRL-N to display the New Project dialog box.
Click OK.

2. Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep the Toolbox visible at all times.

3. Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button control on the form.

4. Repeat step 3 to create a second button control on the form.

5. Double-click the button control with the word Button! on it. The Code window
appears, showing an empty event procedure for Buttonl.
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10. Press F5. Your user interface appears with ButtonI and Button2 on the form. Click
Button] to run the Buttoni_Click event procedure, which you created in step 6, and
runs the MsgBox command to display the message Wipe out life on this planet in the
name of profits? as shown in Figure 11-9.
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Figure 11-9: Clicking Button | runs the Button1_Click event procedure, which runs the
MsgBox command.

11. Click OK in the message box to make it go away.
12. Click Button2 to run the Button2_Click event procedure, which you created in
step 9, and runs the End command, which stops your program from running.

13. Choose File » Close Project. A Close Project dialog box appears. Click Discard.

Retrieving Data from the User Interface

The whole purpose of any computer program is to get data, manipulate it, and then
return some sort of result. A word processor accepts text as data, formats and checks
your spelling, and then spits it out as a neatly printed document. A computer game
accepts data in the form of a game controller or mouse movements, and based on the
position of the cursor, displays different images on the screen such as a car driving off
the road or a gun shooting at a monster.

Most event procedures get data from one or more user interface controls, such as
text the user types into a text box, a radio button the user clicks to make a selection, or
the mouse movement of dragging a scroll box's scroll bars. When a user’s action provides
data to a control, that control stores the data in one of its properties. For example, a text
box stores data in its Text property, while a radio button and a check box store data in

the Checked property.
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Table 11-4 lists some user interface controls that accept data and shows where they
store this information in specific properties.

Table 11-4: Properties That Store Control Information

Control Property name Data stored
Check box Checked True or False
Combo box Selectedltem Any siring stored in the ltems property
Combo box Text Any siring that the user types in
Date/Time picker Value Date
List box Selectedltem Any siring stored in the ltems property
Masked text box InputText Any sfring
Moanth calendar SelectionRange.Start and ~ Date
SelectionRange.End
Numeric up down Value Any integer
Radio button Checked True or False
RichTextBox Text Any sfring
Scroll bars (herizontal and vertical]  Value Any integer
Text box Text Any siring
Track bar Valuve Any integer

Once the user stores data in a user control, you'll need to write BASIC code to
retrieve that data from the control’s property. You can either manipulate the control
property directly or copy the data out of the control’s property.

Hands-on T ing Data from a Control

Because your user interface will likely allow users to type or choose items, this tutorial
shows you how to use BASIC code and properties to display information on your user
interface and retrieve information that the user has input.

1. Load Visual Basic Express and press CTRL-N to display the New Project dialog box,
then click OK to display a blank form.

2. Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep the Toolbox visible at all times. (Skip this step if a check mark does not
appear in front of the Auto Hide command.)

3. Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to draw a button control on the form.

4. Click the TextBox control in the Toolbox, mouse over the form, and click the left
mouse button to draw a text box on the form.

o

Double-click the Button] control. The Code window appears.
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9.

10.
11.

Type Button1.Text = TextBoxi.Text inside the event procedure, as follows:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click

Buttoni.Text = TextBoxi.Text
End Sub

Click the Class Name list box in the Code window and click KeyPress to create a

Buttoni_KeyPress event procedure.

Type End inside this event procedure, like so:

Private Sub Buttoni_KeyPress(ByVal sender As Object, ByVal e As_

System.Windows.Forms.KeyPressEventArgs) Handles Buttoni.KeyPress
End

End Sub

Pres Fb. Your user interface appears.

Click the text box and type a word or two.

Click the Buttonl control. Notice that whatever you typed in the text box in step 10

now appears inside the button because of the BASIC code you created in step 6.

Press any kl‘y. Your program smps running because of the End command you wrote

in the Buttoni_KeyPress event procedure in step 8.

. Choose File » Close Project. A Close Project dialog box appears. Click Discard.

KEY FEATURES TO REMEMBER

Event procedures are miniature programs (procedures) that run when something happens

(an event) to a user interface control. An event is a specific action taken by the user, such

as clicking the mouse or pressing a key.

*  The name of every event procedure consists of the control name and the event that
oceurs.

®  Code snippets contain prewritten BASIC code to accomplish specific tasks.

*  The Visual Basic language contains hundreds of builkin commands for accomplishing
specific tasks, such as calculating interest payments, displaying dialog boxes, or
retrieving the current date and time.

Every Visual Basic program needs ot least one event procedure that contains nothing
but the End command. That way, the user can stop and exit the program.

*  You can create an event procedure by double<licking it or by choosing the name of a

control in the Class Name list box and then choosing an event in the Method Name
list box.

*  You can create dozens of different event procedures for each control, although most
controls need only one or two event procedures.

properties, such as the Text or Value property.

Writing Event Procedures

Most user interface controls can retrieve and store information from the user in different
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DISPLAYING COMMANDS IN
BUTTONS AND MENUS

Every program needs to provide commands that the user can
choose to tell it what to do next. To display a command to
the user, most programs use either buttons, pull-down
menus, or ToolStrips.

Most programs use butions to display a limited number of available commands,
such as a dialog box that asks Do you really want to delete this file? and then offers
two possible commands: Yes and No.

But while buttons make commands easy to find, only a limited number of
buttons can appear at any given time before the user interface gets too cluttered.
To display all possible commands, most programs use pull-down menus organized
into categories such as File, Edit, Tools, and Window.

To provide fast access to commonly used commands, many programs also
include icons or buttons stored in toolbars, or what Visual Basic Express calls a
ToolStrip. ToolStrips can display commands as text, icons, or both. Figure 12-1
shows how commands can appear as buttons, pull-down menus, and ToolStrips
on a user interface.

NOTE Afler you create and display commands on your user interface through buifons,
menus, or ToolStrips, you need to write BASIC code to make these controls do something.
You'll learn about this later in the chapter.



Pull-down

menus

ToolStrip

Butons

1

R gty 2
{m 2 Figure 12-1: You can display commands to the
user through buttons, menus, or ToolStrips.

Using Buttons

Buttons are a simple way to display commands on the user interface. Once you've drawn
a button on a form, the two most important parts of the button to consider are:

The Text property Displays the command name you want to display on the button

The Click event procedure The BASIC code you write to make your program run
the command displayed on the button

To make a button more noticeable, you can access the Properties window and change
both the FlatStyle property and the MouseOverBackColor property, which is part of the
FlatAppearance property. When the FlatStyle property is set to Flat, and the user mouses
over the button, the button will change to the color specified by the MouseOverBackColor
property. Figure 12-2 shows how the Text, FlatStyle, and MouseOverBackColor proper-
ties define a button’s appearance.
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Creating Pull-Down Menus

Creating
PullDown
Menus

Buttons are usetul for displaying a limited number of commands, but when more than
a handful of commands are available, those commands are often stored in pull-down
menus. You can create two types of pull-down menus:

e Generic pulldown menus that can be modified

¢  Pull-down menus created from scratch
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Because most programs need to offer commonly used commands, such as Cut,

Copy, and Paste, Visual Basic Express can automatically create generic pull-down menus
for these functions. All you have to do is customize them with additional commands.

Menu titles appear in the menu bar at the top of pull-down menus and display the

different categories of commands available, such as File, Edit, View, and Help. Menu
commands appear directly underneath each specific menu title, such as the commands
Cut, Copy, and Paste that usually appear on the Edit menu.

Creating Generic Pull-Down Menus

To create generic pull-down menus, follow these steps:

1.

MenuStrip
control

Double-click the MenuStrip control (under the Menus & Toolbars category in the
Toolbox) to display a MenuStrip control under the currently displayed form and a
blank pull-down menu at the top of the form (Figure 12-3).
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Figure 12-3: When you add the MenuStrip control to a form, Visual Basic Express displays
a blank pull-down menu at the top of the form.

Right-click the MenuStrip control at the top of your form. (Be sure to right-click
away from the Type Here text box.) A pop-up menu appears (Figure 12-4).

Click Insert Standard Items. Visual Basic Express automatically creates generic pull-
down menus in a menu bar across the top of the currently displayed form, as shown
in Figure 12-5. You can now add, delete, or rearrange each pull-down menu to cus-
tomize it.
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Figure 12-4: Right-<clicking the MenuStrip Figure 12-5: A generic pull-down menu
control on your form displays a pop-up menu bar contains the typical commands found
with the Insert Standard lfems command. in File, Edit, Tools, and Help menus.

Creating a Pull-Down Menv from Scratch

While it’s usually easier to create a generic pulldown menu and then modify it later,
you may want to create your own pull-down menu from scratch so you don’t have to edit
a generic one. To do so:

1. Double-click the MenuStrip control (under the Menus & Toolbars category in the
Toolbox) to display a MenuStrip control under the currently displayed form and a
blank pull-down menu at the top of the form (see Figure 12-3).

2. Click in the pull-down menu Type Here text box, and enter the name of the first
menu title you want, such as File. You should see new Type Here text boxes on
the menu bar at the right of the last menu item, and at the bottom of the pull-down
menu (see Figure 12-6).

Menu
title —7

Menu =
command

Figure 12-6: Once you enter your first menu title,
Visval Basic Express displays text boxes where you
can enter additional menu fitles or commands.

3. Click in one of the Type Here text boxes, enter an appropriate menu title or com-
mand, and press ENTER.

4. Repeat step 3 for each menu title or command you want to create.
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Editing Pull-Down Menus and Commands

@

Editing
PullDown
Menus

Once you've created pull-down menu titles, you may need to add new menu titles or
commands or delete existing ones. For even fancier effects, you can add shortcut keys
and icons to menu commands.

Deleting a Menu Title or Command

To delete a menu title or command:

1. Click the menu title or command you want to delete. Visual Basic Express high-
lights the chosen menu title or command. Warning: If you delete a menu title, such
as File or Edit, you'll alse delete any commands that appear under that menu title.

2. Right-click the highlighted menu title or command. A pop-up menu appears.

3. Click Delete.

If you accidentally delete a menu title or command, you can retrieve it right away if
you choose Edit » Undo.

Adding a Menu Title

To add a new menu title to the menu bar:

1. Click a menu title. Visual Basic Express displays a Type Here text box at the far
right of the menu bar, to the right of all the existing menu titles.

2. Click in the Type Here text box, enter a menu title, and press ENTER.

3. Repeat step 2 for each menu title you want to add.

Adding a Menv Command

To add a menu command:

1. Click the menu title where you want to add a new command. Visual Basic Express
displays a Type Here text box at the bottom of the pull-down menu.
2. In the Type Here text box, enter a new menu command, and press ENTER.

3. Repeatstep 2 for each additional command you want to add.

Adding a Submenu

While menu titles appear at the top of the pull-down menus and display the different
categories of commands available, and menu commands appear directly under a specific
menu title, submenus appear to the right of a menu command after it is clicked, as shown
in Figure 12-7. To add a submenu:

1. Click a menu title where you want to add a submenu. Visual Basic Express displays
the pull-down menu.

2. Click the command to which you want to add the submenu. Visual Basic Express dis-
plays a Type Here text box to the right of the chosen command, as shown in Figure 12-8.

3. Click in the Type Here text box and enter a command that will appear in the sub-
menu, then press ENTER. Visual Basic Express displays another Type Here text box
directly below that one.

Displaying Commands in Buttans and Menus 143



144

F—T

New  » Create new damert

Open Copy exsting dccument

Qosa TFmal someones sse's document.

P

et
Figure 12-7: A submenu appears when Figure 12-8: When you click a menu
the user clicks a menu command with command, a Type Here lext box appears
an arrow next to if. to the right so you can create @ submenu.

4. Click in the new Type Here text box, and enter another command that will appear
in your submenu, then press ENTER.

5. Repeat step 4 for each additional command you want to add to the submenu.

NOTE You don't have to write BASIC code to make the menu command {that contains a submenu)
work, because all it does is display a submenu on the screen.

You can use submenus to hide commands so that they don’t clutter up your user
interface. While many programs may display submenus, submenus rarely display sub-
menus within other submenus. Figure 12-9 shows submenus buried within other
submenus; not a pretty sight.
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Figure 12-9: Burying submenus within submenus can make your program more difficult to use.

Editing Menu Titles and Commands

If you misspell 2 menu title or command name, you can always edit it later by editing
and typing a new or modified title or command directly in the pull-down menu. To edit
a menu title or command directly in the pull-down menu:

1. Click the menu title you want to edit. To edit a menu command, click a menu title
to display its list of menu commands, and then click the command you want to edit.
Visual Basic Express highlights the chosen menu title or command.

2. Click the highlighted menu title or command again. Visual Basic displays the cho-
sen menu title or command highlighted in a text box. You can now edit the menu
title or command directly in the menu or follow the next step.
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3. Press F4 to open the Properties window then click in the Text property to edit
the text.

Defining Hot Keys for Menu Titles and Menu Commands

Most users access pull-down menus with a mouse, but you can make commands on the
pull-down menu keyboard accessible, especially for users who rely on keyboards more than
a mouse and for users with disabilities that prevent them from using a mouse. A hot key
provides a way to access a menu title or command via the keyboard.

If you look at most programs, the File menu shows the letter Funderlined, and the
Edit menu shows the letter Eunderlined. The underlined menu title means that you
can access that menu’s commands (that is, open the pull-down menu) by pressing the
ALT key plus the underlined letter. So, for example, if you wanted to access the File menu,
you would press ALT-F. If you wanted to access the Edit menu, you would press ALT-E.

While menu title hot keys let you display their pull-down menus by pressing the ALT
key plus the underlined letter in the menu title, menu command hot keys let you choose
a specific menu command just by typing the underlined letter, as long as the
corresponding pull-down menu is open. For example, you can press ALT-E to open the
Edit menu of most programs; in the menu, you'll see the Cut and Copy commands, with
the underlined letters ¢ and C; these represent the hot keys you press to access each
command.

NOTE Don’t confuse menu command hot keys with shortcut keys. You can use @ menu command
hot key only once you've displayed the menu on which your chosen command appears. Shorfcut
keys, such as CTRL-X for Cut or CTRL-V for Paste, allow you to choose a command without using the
pulldown menus at all. You'll learn about shorfcut keys in the section “Making Shortcut Keys” on
page 147.

For example, to choose the Copy command in the Edit menu, you could do the
following, without involving the mouse:

1. Press ALT-E to display the Edit pull-down menu.
2. Type C to choose the Copy command.

As you're creating menu titles and commands, you can create hot keys for them by
typing the ampersand character (&) in front of the letter that you want to turn into a hot
key. For example, to turn the letter Finto a hot key for the File menu title, you would
type &File into the Type Here text box. To turn the letter ¢ into a hot key for the Cut
command, you would type Cudet into the Type Here text box.

You can type the ampersand character while creating a menu title or command, or
you can add it to a menu title or command by editing it after you've created it (see the
preceding section, “Editing Menu Titles and Commands” on page 144).

Rearranging Menu Titles and Commands

Once you've created menu titles and commands, you may want to rearrange their
positions on the menu bar or on the specific drop-down menu. To rearrange a menu
title on the menu bar, follow these steps:

1. Mouse over the menu title you want to move, such as Edit, File, or Help.
2. Hold down the left mouse button and drag the mouse over another menu title.
Visual Basic Express will move your chosen menu title to the left of the second
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menu title. The mouse pointer displays a box under the mouse pointer to let you
know that you are moving a menu title, as shown in Figure 12-10.

3. Release the mouse button.

Figure 12-10: Moving @ menu title
involves dragging a menu fitle to a new
location on the pulldown menu bar.

To rearrange a menu command under a menu tite, follow these steps:

1. Click the menu title that contains the menu command you want to move. The pull-
down menu appears.

2. Move the mouse pointer over the menu command you want to move.

3. Hold down the left mouse button and drag the mouse over another menu command;
Visual Basic Express displays a box around this menu command. Visual Basic Express
will move your chosen menu command (the one you chose in step 1) above the menu
command you highlight in this step.

4. Release the left mouse button to move the chosen command.

Adding Extra Features to a Pull-Down Menu

While most people are happy with default pull-down menus and commands, you may
want to customize yours to make them look more professional, to better organize them,
or to make them more accessible. For example, you may want to display menu commands
with icons, display separator bars between menu commands, or display shorteut keys for
choosing specific menu commands.

Adding Separator Bars

If you include a large number of com-
mands in a pull-down menu, consider
using separator bars to group related Corruct Fle
commands (serj Figure 12-11). To create Separator i B v:q
separator bars in a pull-down menu: bars <“- =
Print
1. Click the MenuStrip control at the \Qﬂ?aw
. Jaer
top of the displayed form.
et

2. Click the menu title where you want
to add the separator bars to display
your menu titles. Figure 12-11: Separater bars can

group related commands together.
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3. Highlight a menu command with
your mouse. Your separator bar will
appear over this menu command.

4. Right-click the mouse. A pop-up
menu appears (Figure 12-12).

5. Click Insert. A submenu appears.

6. Click Separator. Visual Basic Express
displays a separator bar over the menu
command you chose in step 3.
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Making Shorteut Keys

Using pull-down menus can often get
cumbersome if you're choosing the same
commands repeatedly. To provide a faster
way to access menu commands, many pro-
grams assign shortcut keys to commonly
used commands. For example, in many
programs, users can press CTRL-N to
choose the New command, CTRL-O

to choose the Open command, and
CTRL-P to choose the Print command.

You can assign shortcut key combinations to any commands that users are most
likely to need. To assign shortcut keys for a menu command, follow these steps:
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1. Click the MenuStrip control at the top of the displayed form.

Figure 12-12: Right<licking on a menu
command displays @ pop-up menu.

2. Open the Properties window by choosing View ¥ Properties Window, then click

the Items property. An ellipsis

3. Click the ellips
Figure 12-13.

Items Collection Editor

button appears.

button. An Items Collection Editor window appears
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Figure 12-13: The ltems Collection Editer lets you modify the properties of your

pulldown menus.
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10.

11.

Click the name of the menu title that contains the command to which you want to
assign a shortcut key. For example, to add a shortcut key to a command in a menu
named FileToolStripMenultem, you would click that menu title.

Click the DropDownltems property that appears in the Properties window of the
Items Collections Editor. An ellipsis button appears.

Click the ellipsis button. The Items Collection Editor displays a list of all the menu
commands displayed under the chosen menu title. Click a menu command to which
you want to assign a shortcut key.

Click the ShortcutKeys property located under the Misc category of the Properties
window in the Items Collection Editor. A downward-pointing arrow appears.

Click the downward-pointing arrow. A window appears with checkboxes for choos-
ing the CTRL, SHIFT, or ALT modifier key plus a Key list box to choose a character, as
shown in Figure 12-14.
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Figure 12-14: To create a shorteut key, click one or more of the modifier key check
boxes and then choose a character.

Click one or more of the modifier check boxes. (If you click two or more check
boxes, such as the CTRL and SHIFT check boxes, the user will have to hold down both
modifier keys to use your shortcut.)

Click in the Key list box and choose a key. To create the shortcut key CTRL-P, for
example, click the CTRL check box and choose the letter Pin the Key list box.
Click OK. You may need to click OK twice to close the Items Collection Editor.
The next time you run your program, you should see your shortcut key displayed
on the pull-down menu. Users can now select the menu command either by clicking
the command on the pull-down menu or by pressing the shortcut key combination
you created.

NOTE You cannot assign the same shoricut key fo two different menu commands.
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Adding Check Marks

A menu command may be used to toggle an item on or off. For example, a word proc-
essor might display a check mark next to a command to show that the command is
currently active, as shown in Figure 12-15. To add a check mark to a menu command:
1. Click the MenuStrip control at the top of the currently displayed form.

2. Open the Properties window by choos-

ing View ¥ Properties Window, then
click the Items property. An ellipsis Toobars
button appears. Fese

PP E Haugtty pichures

3. Click the ellipsis button. An I[tems
Collection Editor window appears
(see Figure 12-13).

4. Click the name of the menu title con-
taining the command to which you
want to add a check mark. For exam-
ple, to add a check mark to a menu

named EditToolStripMenultem, click Figure 12-15: A menu command can display
EditToolStripMenultem. check marks to toggle @ command on or off.

5. Click the DropDownltems property that appears in the Properties window of the
Items Collections Editor. An ellipsis button appears.

6.  Click the ellipsis button. The Items Collection Editor displays a list of all the menu
commands displayed under the chosen menu title. Click a menu command for which
you want to display a check mark.

7. Click the CheckOnClick property in the Behavior category of the Properties win-
dow. A downward-pointing arrow appears. Choose True to display a check mark or
False to hide a check mark (Figure 12-16).

enultem. DrapDownhtems)

InalstipMenultem  Maughapit

w [ e E=3lm

Aehrretattauser o < -~
T E B g
N Tet Naughty pictures
oS pRELA v | e Sedrtentry
- TexTarecton Harkonal
Texrageheldion IrageBafcreTaat
B Bekavior:

DrarCoAn nene)
SroEDoAnEE (ollection} @
o Conel

Figure 12-16: The CheckOnClick property lets @ menv command display
(True) or hide (False) a check mark.

8. Click OK. You may have to click OK twice to close the Items Collection Editor.
The next time you run your program, you'll be able to click the menu command
you chose in step 4 and toggle a check mark on and off.
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Adding lcons

Many programs allow users to choose a command either from the pull-down menu or
from a toolbar, which Visual Basic Express calls the ToolStrip. To save space, most tool-
bars display commands as icons. To help users learn which command each toolbar icon
represents, that same icon often appears next to the corresponding command in a pull-
down menu. Figure 12-17 shows how icons look when displayed next to menu commands.

Next to the Save command on some programs,

you'll see an icon of a floppy disk which also appears B PC-Frustrate EEX
on a toolbar. By displaying the same icon on both oo AL
O wew ok
the toolbar and pull-down menu, users can choose S
either to invoke the Save command. To add an icon S
to a pull-down menu command: Seve ds
=3 Frint Chi+F
1. Click the MenuStrip control at the top of % PrtErevien
the currently displayed form then open the et
Properties window choosing View » Properties
Window.

2. Click the Items property then click the ellipsis
button that appears. An Items Collection Editor ~ Figure 1217 leons can appear
window appears (see Figure 12-13). next o menu commands.

3. Click the name of the menu title that contains
the command to which you want to add an icon.

4. Click the DropDownltems property that appears in the Properties window in
the Items Collections Editor then click the ellipsis button that appears. The Items
Collection Editor displays a list of all the menu commands displayed under your
chosen menu title. Click the menu command for which you want to display an icon.

Click the Image property in the Appearance category of the Properties window,
then click the ellipsis button that appears. A Select Resource dialog box appears.
Click Import. An Open dialog box appears.

7. Click the graphics files you want to use and click Open. (You may need to change
drives and folders to find the graphics files you want.) Your chosen graphical image
appears in the Select Resource dialog box, as shown in Figure 12-18.
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Figure 12-18: The Select Resource dialog box displays your chosen graphical image.

150 cChoprer 12



NOTE If the graphical image you choose is oo large, only a portion of the image will appear
next to the pull-down menu command.

8. Click OK to close the Select Resource dialog box. Click OK. You may have to click
OK twice to close the Items Collection Editor.

If you create a ToolStrip to display commonly used commands (see the section
“Making a ToolStrip” on page 152), use the same icon on your ToolStrip that you use
in your pull-down menus. That way, users can associate a particular icon with a specific
command, such as a printer icon that represents the Print command in a pull-down
menu and in a ToolSuip.

Hands-on Tutorial: Creating Pull-Down Menus

Pull-down menus look nice, but they won’t help users do anything until you write
BASIC code to make them work. This tutorial guides you through creating a simple
pull-down menu and adding BASIC code to it.

1. Load Visual Basic Express, then press CTRL-N to display the New Project dialog box.
Click OK to display a blank form.

2. Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep the Toolbox visible. (If no check mark appears in front of the Auto Hide
command, you can skip this step.)

3. Double-click the MenuStrip located in the Menus & Toolbars category of the Tool-
box to display the MenuControl at the top of the form and under the form as well.

4. Click in the Type Here text box on the MenuControl near the top of the form, and
type File.

o

Click in the Type Here text box directly under the File menu ttle, type Message,

and press ENTER.

6.  Click in the Type Here text box directly
under the Message command, type Exit,
and press ENTER. Your pull-down menu
should look like Figure 12-19.

7. Double-click the Message command

that you created in step 5. (You may

need to click the File menu first to

2 Form1 =

Wessage
Exit

display the Message command in the
pull-down menu.) The Code window
appears.

8.  Type MsgBox ("This message appears when
you click the Message cummand..") between Figure 12-19: Creating a pull-down
the Private Suband End Sub lines, as menu with iwo commands.
shown here:

Private Sub MessageToolStripMenultem Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles MessageToolStripMenuItem.Click

MsgBox("This message appears when you click the Message command.")
End Sub
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9.

10.

11.

12,
13.

14.

Click the Class Name list box and choose ExitToolStripMenultem, as shown in
Figure 12-20.
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Figure 12-20: The Class Name list box provides a quick way to choose
another menu command fo create an event procedure.

Click the Method Name list box and choose Click. The Code window creates an
empty event procedure for the ExitToolStripMenultem.
Type End between the Private Sub and End Sub lines, as shown here:

Private Sub ExitToolStripMenuItem Click(ByVal sender As Object, Byval e As_
System.EventArgs) Handles ExitToolStripMenuItem.Click

End
End Sub

Press F5 to display your user interface with the pull-down menus you created.
Click the File menu to display the File pull-down menu, then click Message to run
the MsgBox command that you typed in step 8. Click OK to make it go away.
Choose File ¥ Exit to stop your program, then choose File » Close Project. (Be sure

to click the File menu of the Visual Basic Express user interface and not the File
menu of your program.) A Close Project dialog box appears. Click Discard.

Making a ToolStrip

Crealing
TaolSirips
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A ToolStripis a Visual Basic Express term for a toolbar that displays the most commonly
used commands in a program. A ToolStrip can display eight types of items, as shown in
Figure 12-21:

Buttons Displays a graphical image as an icon.

Text Displays a word or a phrase that the user can click.

Split buttons  Displays a downward-pointing arrow that can display a pop-up menu
of additional commands.

Drop-down buttons Displays a downward-pointing arrow that can display a pop-
up menu of additional commands. Drop-down buttons are similar to split buttons
but when your program runs, a Split button displays a vertical line between its icon
and its downward-pointing arrow while a Drop-down button does not.

Separator bars Displays a vertical line so you can group related ToolStrip com-
mands. Separator bars are purely aesthetic and cannot be clicked by the user.

Combo boxes Displays a list of options from which the user can choose, and allows
the user to enter text instead.

Text boxes Allows the user to enter text.

Progress bar  Displays a line of vertical green bars that moves from left to right to
indicate the progress of a task.



Button |

Label =]

Split button ="
Drop-down button

Separator bar
Combo box
Text box

Progress bar

Figure 12-21: A ToolStrip can display eight different items.

NOTE Once you create a ToolStrip, you still need to write BASIC code to make your ToolStrip
items work.

To create a ToolStrip, follow these steps:

1. Double-click the ToolStrip control under the Menus & Toolbars category of the
Toolbox to display a ToolStrip control at the bottom of the screen and at the top
of the currently displayed form, as shown in Figure 12-22.
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Figure 12-22: A ToolStrip can create a foolbar that appears at the top of a form.
NOTE Ifyou right<lick the ToolStrip control at the top of your form, you can choose Insert Stan-

dard ltems from the pop-up menu. This will fill your ToolStrip with icons that represent commonly
used commands such as Save, Open, and Print, as shown in Figure 12-23.
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2. Click the Add ToolStrip button. A pop-up menu appears, listing all the different
types of items you can add to your ToolStrip, as shown in Figure 12-24.
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Figure 12-23: Visual Basic Express Figure 12-24: The Add ToolStrip
can create a standard ToolStrip filled button lets you quickly add items to
with icons that represent familiar your ToolStrip.

commands.

3. Click the type of item you want to add to your ToolStrip, such as Button or Label.
Your chosen item appears in your ToolStrip.

Rearranging ToolStrip Commands

Once you've added commands to a ToolStrip, you may want to rearrange them.
To move a ToolStrip command to a new location:

1. Mouse over the ToolStrip command you want to move.
2. Hold down the left mouse button and drag the mouse pointer over another
ToolStrip command to highlight that ToolStrip command.

3. Release the left mouse button. The ToolStrip command you chose in step 1
appears in its new location, pushing the other ToolStip commands to the right.

Deleting ToolStrip Commands
To delete commands from a ToolStrip:

1. Right-click the ToolStrip command you want to delete. A pop-up menu appears.

2. Click Delete to delete the chosen command.

NOTE If you make a mistake, choose Edit # Undo fo retrieve your deleted command.

Adding Items to Drop-Down Buttons and Split Buttons

Both the drop-down and split buttons display a menu of additional commands. To store
a list of additional commands within them:

1. Create a drop-down or split button on a ToolStrip.

2. Click the downward-pointing arrow that appears to the right of the drop-down or
split button to display a pull-down menu.
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Mouse over the Type Here text
box that appears directly under
the drop-down or split button.
Another downward-pointing
ArTOw appears.

Click this downward-pointing arrow.

A pop-up menu appears, listing all
the items you can add to your drop-
down or split button, as shown in
Figure 12-25.

Click an item you want to appear,
such as a Menultem or TextBox.
Repeat steps 3 through 5 for each
item you want to add.

Adding Options fo a Combo Box

Figure 12-25: A pull-down menu
lets you choose the types of ifems
you want lo appear in a drop-down
or split button.

A combo hoxlets a user view and choose from a list of options. To fill a combo box with
options, follow these steps:

1.
2.

A

o

Create a combo box on a ToolStrip or in the menu of a drop-down or split button.

Click the combo box that you want to fill with items and press F4 to open the Prop-

erties window.

Click the Items property under the Data category of the Properties window then click
the ellipsis button that appears. A String Collection Editor dialog box appears, as
shown in Figure 12-26.

String Collection Fditar

Erfer the strings In e colection (one per Inel:

B (Applicationsstti
(Callection) (]

The fkeme in the combs box.

Figure 12-26: The String Collection Editor dialog box lets you enfer items you want

fo appear inside a combo box.

Enter an item that you want to appear in your combo box and press ENTER.

Repeat step 4 for each additional item you want to add to the combo box.

Click OK. When you run your program, you'll see the item(s) in the combo box.
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Adding a Text Box to a ToolStrip

One common reason for adding a text box in a ToolStrip is to give users a place to type
a word or phrase for which they want to get help. To add a text box to a ToolStrip:

1. Click the ToolStrip on which you want to add a text box.
2. Click the Add ToolStrip button. A drop-down menu appears.

3. Click TextBox. A text box appears on your chosen ToolStrip.

NOTE A ToolSirip fext box stores its data in its Text property. To retrieve the data that a user
types into a text box on a ToolStrip, you must specify both the name of the text box (such as
ToolStripTextBox 1) and the Text properly, like so:

ToolStripTextBox1i.Text

Grouping Commands on a ToolStrip

If your ToolStrip contains a large number of commands, you may want to group related
ones 50 users can find them more easily. In addition to placing commands next to each
other on a ToolSuip (see the section “Rearranging ToolStrip Commands” on page 154),
you may also want to include separator bars around a group of related commands.

Separator bars display a vertical line that divides ToolStrip commands. You can add
separator bars while you're creating a ToolStrip or after you've added various commands
to a ToolStrip. To add separator bars to an existing ToolStrip:

1. Click the ToolStrip control at the top of your form where you want to add a separa-
tor bar.

2. Click the Add ToolStrip button. A drop-down menu appears.

3. Click Separator. A separator bar appears on your ToolSuip.

4. Mouse over the separator bar, hold down the left mouse button, and drag the mouse
to highlight a ToolStrip command. The separator bar will appear to the left of the
ToolStrip command that you highlight.

5. Release the left mouse button over a highlighted ToolStrip command. Repeat steps 2
through 5 for each additional separator bar you want to add.

Adding a Progress Bar to a ToolStrip

A progress bar can provide visual feedback to the user about the progress of an action
the computer is taking. For example, it might show how much time remains before the
computer is done searching for a file on your hard disk. Table 12-1 lists some properties
for modifying the appearance of a progress bar.

Table 12-1: Progress Bar Properties

Property What it does

Maximum  Defines the value that fills up the entire progress bar. {The default is 100.)
Minimum  Defines the lowest value when the progress bar is completely empty. (The default is 0.)

Step Defines the increment that the Value property increases each time the PerformStep()
command runs.
(continued)
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Table 12-1: Progress Bar Properties (continued)

Property What it does

Style Defines how the progress bar appears. The choices are Blocks, Continuous, and Marquee.

Valve Defines the current value of the progress bar, ranging from the Minimum and Maximum values,
such as 0 to 100,

To add a progress bar to an existing ToolStrip, follow these steps:

1. Click the ToolStrip control at the top of your form, where you want to add a prog-
ress bar.

2. Click the Add ToolStrip button. A drop-down menu appears.

3. Click ProgressBar. A progress bar appears on your ToolStrip.

4. Mouse over the progress bar, hold down the left mouse button, and drag the mouse
to highlight a ToolStrip command. The progress bar will appear to the left of the
ToolStrip command that you highlight.

o

Release the left mouse button over the highlighted ToolStrip command.

Once you create a progress bar, you'll have to use BASIC code to show the progress
bar filling up. To fill a progress bar, you can use the PerformStep command, like so:

ProgressBarName . PerfoxmStep ()

ProgressBarfiame is the name of your progress bar, such as ToolStripProgressBarl.
Each time you run the PerformStep() command, the Value property of the progress bar
increases by the amount defined by the Step property. As the Value property increases,
the progress bar fills up until the value in the Value property equals or exceeds the value
defined by the Maximum property of the progress bar.

Hands-on Tutorial: Creating ToolStrips

ToolStrips aren’t necessary, but they can be convenient and give your program that
extra level of polish to make it look and act like other professional programs. This
tutorial guides you through creating a ToolStrip and writing code to make it work.

1. Load Visual Basic Express and press

; ! £ Farm1 %]
CTRL-N to display the New Project T "
dialog box, then click OK to display Button ~]
a blank form. Label
2. Choose View » Toolbox to display Add
the Toolbox, then double-click the T"‘:Sx{'}g

ToolStrip control in the Menus &
Toolbars category of the Toolbox.
A ToolStrip control appears at the
top of the form and near the bottom
of the screen.

3. Click the Add ToolSuip button Figure 12-27: A ToolSirip contain-
(see Figure 12-27). A pop-up menu ing a button and a label
appears, listing all the different items
you can add to your ToolStrip.
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10.

11.

12.
13.

14.

15.
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Click Button. A button icon appears in the ToolStrip along with an Add ToolSurip
button.

Click the Add ToolStrip button. A pop-up menu appears.

Click Label. A ToolStripLabell button appears on the ToolStrip, along with an Add
ToolStrip button.

Double-click the button at the far left of the ToolStrip. The Code window appears.
Type End between the Private Sub and End Sub lines, like so:

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

End
End Sub

Click the Class Name list box and choose ToolStripLabell.

Click the Method Name list box and choose Click. The Code window displays the
Click event procedure for ToolStripLabell.

Type MsgBox ("My ToolStrip works!") between the Private Sub and End Sub lines, like so:

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

MsgBox("My ToolStrip works!")
End Sub

Press Fb. Your user interface appears.

Click the ToolStripLabell label on the ToolStrip. The MsgBox command, which you
typed in step 11, runs. Click OK to make this message box go away.

Click the button on your ToolStrip. This runs the End command that you typed in
step 8, which stops your program.

Choose File » Close Project. A Close Project dialog box appears. Click Discard.

KEY FEATURES TO REMEMBER

The most common ways to display commands on a user interface are through pulldown

menus, controls (such as buttons), or in ToolStrips along the edge of a window.

*  Visual Basic Express can create generic pull-down menus and toolbars that you can
customize, or you can create your own from scratch.

*  Pull-down menus can include hot keys, check marks, separator bars, and shortcut keys
to make choosing commands easier.

*  ToolStrips can display icons that represent the most commonly used commands from
your pull-down menus.
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OFFERING CHOICES WITH
RADIO BUTTONS AND BOXES

In the old days, programs forced users to type data. For
example, the program might ask the user, “What is your
gender?” Then the user would have to type Male or Female.
If either word was misspelled, the computer would ask the
user to retype an answer.

Rather than force users to type everything into a program, most programs
today offer a list of choices from which the user can select. This ensures that the
user will always choose a valid option, and it makes the program easier to use.

A program can offer choices to the user as:

+ Radio buttons ¢ List boxes

¢ Check boxes ¢ Combo boxes

Using Radio Buttons

Radio huttons take their name from old-fashioned car radios that let you push
buttons to choose one, and only one, radio station at any given time. In a
computer program, radio buttons are best used for listing mutually exclusive
options, such as the answer when the program asks for a person’s gender (male
or female), income range ($20,000-$50,000 or $50,001-$100,000), or marital

status (married or single).




Group 1
radio
buttons.

Group 2
radio
buttons

|
1

Any time two or more radio buttons appear on a form, Visual Basic Express treats
all the radio buttons as a single group and allows only one radio button in that group to
be selected at any given time, whether you have two or 200 radio buttons on a form.

Grouping Radio Buttons

If you want the user to be able to select more than one radio button on a form, you must
divide the radio buttons into groups using the GroupBox control (found in the Containers
category of the Toolbox). Visual Basic Express treats all radio buttons inside a GroupBox
as a single group, and any radio buttons outside a GroupBox as a separate group, as
shown in Figure 13-1.

angressional Inte

b Applicatian.

Groupex!
1. What is your mantal status? 2. Do you still want to
fool around anyway?
® Single
O Mamed O ves
O Divorcad © No
®) Wed @ How muen will you pay?

Figure 13-1: Radio buttons inside a GroupBox control are treated as a single
group, while those that do not appear inside a GroupBox control are treated
as a separale group.

You can group radio buttons on a form in two ways:

*  Draw a GroupBox on a form, and then draw radio buttons inside the GroupBox.
*  Draw radio buttons on a form, draw a GroupBox, and then move radio buttons
inside the GroupBox.

Customizing a Radio Button

Radio buttons contain two unique properties that you need to use when you add them
to a form, as shown in Table 13-1.

Table 13-1: Useful Radio Button Properties

Property What it does

CheckAlign
Checked

Defines where the radio button appears relative to the siring stored in its Text property

Holds a True or False value that determines whether the radio button is selected or unselected

The CheckAlign property defines the radio button’s appearance in relation to the
button text. The default appearance property, MiddleLeft, places the radio button to
the left of the button text. Figure 132 shows the possible positions for the radio button.
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jow the CheckAlign property works

® TopLeh 0 TopRight ©
i TopCenter

O MiddleLett MiddléCenter  MiddleRight ©

¢y BottomnLeft Boﬂon'genter BottomnRight

Figure 13-2: The CheckAlign property can display the radio
button in nine different positions.

If you don’t change the Font or Font Size of a radio button’s Text property, choos-
ing the TopLeft, TopRight, BottomLeft, and BottomRight values for the CheckAlign
property may not appear to change anything. That’s because the default font in a radio
button doesn’t leave much room to display the button in the up or down orientation,
even if you choose a CheckAlign property such as TopLeft or BottomRight.

When you click a radio button’s CheckAlign property in the Properties window,
nine boxes appear in a drop-down menu, as shown in Figure 13-3. Click the box in the
position that matches the alignment you want to use for your radio button.

TopCenter
Topleft
MiddleCenter
Middleleft TopRight
BottomCenter — MiddleRight

Bottomleft —]
olleme | 4 — BottomRight

Checkalign
Determines the location of the check b insids the
coritrol.

Figure 13-3: Clicking the CheckAlign property of a radio button displays
different positions for your radic butfons.

A radio button’s Checked property determines whether the button has been
selected or not. A True value means that it has been selected, and displays a dot inside
the button. A False value means the button has not been selected, and the button is

empty.
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By default, all radio buttons have a False value in their Checked property, although

you can set the Checked property of one radio button in a group to True. Most likely,

your program will display all radio buttons unselected (False) and wait until the user

clicks the radio button to select it. Then you can use BASIC to determine which radio

button the user clicked (has its Checked property set to True) so your program can take

the appropriate action.

Hands-on Tutorial: Grouping Radio Button

If you want users to be able to choose two or more radio buttons on a form, you must

divide your radio buttons into two or more groups. This tutorial shows you how to use

the GroupBox control to create a group of radio buttons.

I.

o

10.

Chapter
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Load Visual Basic Express, then press CTRL-N to display the New Project dialog box.
Click OK to display a blank form.

Choose View P Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep the Toolbox visible. (If a check mark does not appear in front of the Auto
Hide command, skip this step.)

Click the GroupBox control in the Containers category of the Toolbox, then
mouse over the form, and click the left mouse button to create a GroupBox con-
trol on the form.

Click the RadioButton control under the Common Controls category of the Prop-
erties window, move the mouse pointer anywhere outside the GroupBox control,
and click the left mouse button.

Repeat step 4 two more times to create a total of three radio buttons outside the
GroupBox control.

Repeat step 4 two times to create two

radio buttons inside the GroupBox

control. You should now have a total O Badioguton!
of three radio button controls out-
side the GroupBox control and two GrxnBorl
inside the GroupBox control, as O Radobutiond

shown in Figure 13-4. SN
RadiButors

Press F5. Your user interface appears.
Click the two radio buttons inside

R ) RadoFutton?
the GroupBox control. Notice that

O RadisBulton3

each time you click a radio button
inside the control, it has no affect on ] ]
the appearance of any of the three Figure 13-4: Two radio buttons inside and
three radio buttons outside the GroupBox

radio buttons outside the control.
Click any of the radio buttons outside the GroupBox control. Notice that clicking a
radio button outside the control has no affect on any of the radio buttons inside
the control.

Press ALT-F4 to stop your program from running, then choose File ¥ Close Project.
A Close Project dialog box appears. Click Discard.




Using Check Boxes

HPE-Survey
Check boxes display several options from which the Give all the reasons
. . wihiy you hate your
user can choose. Unlike radio buttons, check computer

boxes allow the user to make mulliple selections
in reply to a statement such as “Give all the E Toohard to o
reasons why you hate your computer,” as shown
P Toounreliable
in Figure 13-5.

Check boxes have three unique properties

that you may wish to modity to customize their

[ Mo reason to use it

appearance, as shown in Table 13-2. [9]1 don't s my compusst. | s the pecpls wh ade &

The CheckAlign property defines the
appearance of the check box relative to the text
that appears with the check box, as shown in Figure 13-5: Mulliple check boxes can
Figure 13-6. be selected.

Table 13-2: Properties for Customizing a Check Box

Property What it does

Checkalign  Defines where the check box appears reldtive to the string stored in its Text property
Checked Holds a True or False value that defermines whether the check box is selected or unselected

CheckState  Displays the check box as Unchecked, Checked, or Indeterminate

% How the CheckAlign property warks

O TopLeft O TopRight
A TopCenter Sl
O MiddleLeft MiddléTenter MiddleRight O
) BottomLeft Boﬂorrllz‘Cenler BottomRight

Figure 13-6: Ways the CheckAlign property can position the check box.

If you don’t change the Font or Font Size of a check box’s Text property, choosing
the TopLeft, TopRight, BottomLett, and BottomRight values for the CheckAlign property
may not appear to change anything. The reason is that the default font in a check box
doesn’t leave much room to display the check box in top or bottom orientation, even
if you choose a CheckAlign property such as TopLeft or BottomRight.

The Checked property defines whether the check box is checked or unchecked. If
the value of the Check property is True, the check box is checked. If the Checked
property is False, the check box is empty.

The CheckState property lets you display a check box in one of three states,
Unchecked, Checked, or Indeterminate, as shown in Figure 13-7.
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When the user clicks a check box,

* How the CheckState property vorks

the check box toggles from a Checked to an
Unchecked state; if the user clicks the check
box again, it toggles from Unchecked to

. [ Unchecked
Checked. The user cannot click a check
box to display an Indeterminate state.
If the user clicks a check box that displays ] Chacked

the Indeterminate state, the check box

displays an Lnrchcrckt:d state. Clicking the S
check box again displays a Checked state.
Because few users are likely to understand

what an Indeterminate appearance of a check

box may be, it’s generally not a good idea to Figure 13:7: The three different Check-

L State values for a check box
use 1t In your programs.

When the CheckState property is set either to Checked or Indeterminate, the
Checked property is automatically set to True. Only when the CheckState property is
set to Unchecked will the Checked property be set to False.

Using List Boxes

Government Questionaire

The problem with both check boxes and radio
buttons is that it a large number of options is
available to the user, multiple check boxes
Using list  and radio buttons can clutter the user inter-

How should the goverment
spend the public's tax dollars?

Boxes . . . N Fousing a
face. To solve this problem, you can offer DebtPlet
multiple choices through a list box. Infiachuciure

A list box displays each option on a
separate line. If more options are available
than the list box can display, the list box can
scroll additional options into view if the user

ks the list box’s scroll bar, as shown in
Figure 13-8. Figure 13-8: A list box can display

Table 13-3 lists some of the properties you  multiple options in a box that can
may want to modify to customize the way your be scrolled to display more items.
list boxes work.

Table 13-3: Properties for Modifying a List Box

Property What it does

llems Contains all the choices that appear in the list box

MultiColumn Displays the contents of the list box in separate columns.

SelectionMode Defines how many items the user can select from the list box: None, One (default),

MultiSimple, or MultiExtended
Selectedltem Contains the item selected in a list box when the SelectionMode property is set to One

Selectedltems.ltem  Stores a list of items the user selected when the SelectionMode property is set to
MultiSimple or MultiExtended

Sorted Sorts the items stored in the llems property in alphabetical order
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Filling a List Box with ltems

Alist box initially appears empty untl you enter items into the Items property. The order
that you enter the items is the order in which they appear in the list box. To fill a list
box, follow these steps:

1. Click the list box control you want to modify, then open the Properties window by
choosing View » Properties Window.

2. Click the Items property. An ellipsis button appears. Click the ellipsis button to dis-
play the String Collection Editor dialog box, as shown in Figure 13-9.
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Figure 13-9: The String Collection Editer lets you type all the ilems you want to appear inside
a list box.

3. Enter an item that you want to appear in the list box and press ENTER. Repeat this
step for each additonal item you want to appear.

4. Click OK. Visual Basic Express displays your items in the list box.

Displaying Items in a List Box

Normally, a list box displays items in a single column in the order in which you enter
them into the String Collection Editor. However, you can sort items alphabetically or
display them in multiple columns.

Sorting ltems Alphabetically

When you sort items in a list box alphabetically, Visual Basic Express displays them in
A-to-Z order, with items beginning with A at the top of the list box and items beginning
with Znear the bottom. To sort a list box, change the Sorted property (under the
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Hands-on Tutorial: Retrieving One Hem from a List Box

Behavior category in the Properties window) to True. If you don’t want the list box to
sort items alphabetically, set the Sorted property to False, which is its default value.

Displaying ltems in Multiple Columns

Normally, if a list box contains more items than it can display, it lets the user scroll
vertically through the list. However, if you set the list box’s MultiColumn property to
True, you can make the list box display items in multiple columns that users can scroll
horizontally to view, as shown in Figure 13-10.

-5

What shall we spend the
government budget on this

year?
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Building better borbs Sqreulture Hous|
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Figure 13-10: The MultiColumn property can

Butan] display items in a list box in columns that you

can view by scrolling horizontally.

Selecting Items in a List Box

The SelectionMode property provides defines how a list box allows users to select items:

None The user can view but not select items in the list box.

One The user can select only one item in a list box at a time. This is the default
SelectionMode value for a list box.

MultiSimple The user can selec
ing each additional item.

nultiple items by holding down CTRL and click-

MultiExtended Like MultiSimple, except that the user can select a range of items
by holding down SHIFT to select two items and all items that appear in between.

When the user clicks an item in a list box that has its SelectionMode property set to
One, the list box stores their selection in the SelectedItem property. This tutorial shows
you how to create a list box, fill it with some items, sort them, and retrieve the item the
user clicked inside the list box.

NOTE The Selectedltem property does not appear in the Properties window of a list box. You can
only access the Selectedltem property using BASIC code.

1. Load Visual Basic Express, press CTRI-N to display the New Project dialog box, then
click OK to display a blank form.
2. Choose View » Toolbox to display the Toolbox.

3. Click the ListBox control on the Toolbox, mouse over the form, and click the left
mouse button. A list box control appears on your form.
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10.
11.

13.

14.

Press F4 to open the Properties window and click the Items property under the
Data category. Click the ellipsis button that appears to open the String Collection
Editor dialog box.

Type Oranges in the String Collection Editor and press ENTER; type Apples and
press ENTER; then type Guano and click OK. The three items should appear in your
list box.

Click the Sorted property in the Behavior category of the Properties window. A
downward-pointing arrow appears.

Click the downward-pointing arrow and click True. Notice that the list box now
sorts your items in alphabetical order.

Choose View P Toolbox to display the Toolbox again.

Click the Button control, move the mouse pointer under the list box on the form,
and click the left mouse button. A button control appears under your list box.
Double-click this button. The Code window appears.

Type MsgBox(ListBox1.SelectedItem) between the Private Suband End Sub lines, like so:

Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)_
Handles Butteni.Click

MsgBox(ListBox1.SelectedItem)
End Sub

. Press F5 to display your user interface, then click an item in the list box. The item

appears highlighted. (Only one item at a time can appear highlighted in the list box,
because the list box’s SelectionMode property is set to One.)

Click the Buttonl button to run the BASIC code you typed in step 11. A message
box appears, displaying the item you clicked in the list box, such as Guano, as
shown in Figure 13-11. Click OK to make the message box go away.

Press ALT-F4 to stop your program, then choose File ¥ Save All to display the Save
Project dialog box.

_FormLvh | =emi va [Design] | - x
eButtzn v” # thick v

EFublic Class Forml 5

= Frivate Sub Buttonl_Click(ByWal sender As Systen,Cbi=ct, ByVal e As System.Eventirgs) Asndlr
MsuBox (ListBoxl.delectedIven)

- End Sub

“End Class

™ WindowsApplication! |X|

Dhiange=s

Figure 13-11: When the user clicks an item in ListBox1, the data is stored in the Selecteditem property
of the list box.
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15. Type ListBoxExample in the Name text box and click Save. Visual Basic Express saves
your project (to be modified in the next tutorial in this chapter).
16. Choose File ¥ Close Project.

Hands-on Tutorial: Retrieving Multiple Items Using the

Selecteditems.ltem Property

If the SelectionMode property of a list box is set either to MultiSimple or MultiExtended,
a user can select multiple items, which the list box stores in its Selectedltems.Item prop-
erty. Visual Basic Express identifies each selected item by a number. The selected item
at the top of the list box is assigned the number 0, the second from the top is assigned
the number 1, and so on, as shown in Figure 13-12.

What shallwe spend the
government budget on this

SelectionMode = MultiSimple

Hualdng oett=r bombs —
Em_\\ Selsctodlers Homl0)
Grat and cornupton I

Healh cae a8 [ Selectadltems.ltem|1)

[ Selectedltems ltem|2)

Agicutue
Educaion
Housing

Display usss seiecton

Figure 13-12: To identify selected items, Visual Basic
Express assigns each selected item a number.

As Figure 13-12 shows, the first selected item is stored in the SelectedItems.Item(0})
property, the second is stored in the SelectedItems.Item(1) property, and the third is
stored in the Selectedltems.Item(2) property. The actual order in which the user selects
items does not affect the numbers assigned to each item by the SelectedItems.Item
property. The numbering assignments are based entirely on the order in which the
items appear in the list box.

To retrieve an item stored in the SelectedItems.Item property, you need to use
BASIC code. You'll find the following two BASIC commands particularly important:

ListBoxName.SelectedItems.Count Returns the total number of items that the user
selected in the list box.

ListBoxName.SelectedItems.Item(index) Returns the selected item defined by the
value of index.

ListBoxName is the name of your list box control, and index is the number of the
selected item you want to retrieve, where the first selected item is numbered zero (0),
the second is numbered one (1), and so on.
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To retrieve multiple items from a list box, follow these steps (if you haven’t created

the list box tutorial earlier in this chapter, go back and do it now or you won’t be able to
complete the steps in this tutorial):

1.
2.
3.

10.

11.

13.

Choose File » Recent Projects. A pop-up menu appears.

Click the ListBoxExample.vbproj file.

Double-click the Form1.vb file listed in the S8olution Explorer window. Your user
interface appears.

Click the list box on your form and press F4 to open the Properties window.

Click the SelectionMode property under the Behavior category of the Properties
window. A downward-pointing arrow appears.

Click the downward-pointing arrow. A pop-up menu appears, listing None, One,
MultiSimple, and MultiExtended.

Click MultiSimple or MultiExtended.

Click the TextBox control in the Toolbox, mouse over the form, and click the left
mouse button to draw a text box on your form. You may need to move this text box
on your form to make sure it doesn’t overlap the list box or the button that already
appears on your form.

Press F4 to open the Properties window
and click the Multline property under
the Behavior category. A downward-
pointing arrow appears.

Click the downward-pointing arrow
and choose True. Handles appear
around the text box.

Mouse over the handle in the bottom-

right corner of the text box, hold e —
down the left mouse button, and drag

the mouse to increase the size of the

text box. Your user interface should 7 =
look similar to Figure 13-13. Figure 13-13: The appearance of your modi-
. Double-click the Buttonl button on fied user interface includes one list box, one

the form. The Code window appears. text box, and one bution on a form.

Modify the Button1_Click event procedure so that it contains the following code:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click

Dim i As Integer

For i = 1 To ListBox1.SelectedItems.Count

TextBox1.Text = TextBox1.Text & ListBox1.SelectedItems.Item(i - 1) & vb(r

& vbLf

Next
End Sub

This event procedure first uses the ListBox1.SelectedItems.Count command to
determine how many items the user selected. Next, it retrieves the first selected
item and stores it in the text box named TextBox1. It repeats this step unl all of
the selected items from the list box are stored in the TextBox1 text box.
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Don’t worry if the BASIC code stored in the event procedure from
step 13 looks confusing. The important point is that you need to use BASIC
code to count the total number of selected items in a list box (using the
ListBox1.SelectedItems.Count command) and then retrieve each selected
item individually using the ListBox.SelectedItems.Item(index) property.

14. Press F5. Your user interface appears.

15. Hold down CTRL if you chose MultiSimple in step 7 or SHIFT if you chose
MultiExtended in step 7, then click two items, such as Guano and Oranges.
The list box highlights your two choices.

16. Click the Button1 button. The two choices you selected in step 15 now appear
in the text box, as shown in Figure 13-14.

T Rarmi | Taml o Deaa] =
J#ELtton: ~ || # cick v
FPublic Class Forml :‘.

Srivates Sub Buttonl Click (ByVal sender ks System.Object, EyVs! e s System.Eventlrgs) Handle
Dim 1 ks Inceger
For L= 1 To ListBoxl.3zlectedItems, Count
TextBoxl.Text = TextBoxd.Text & ListBoxl.ZclectedItens.Iten(i - 11 & vhir 4 vhLE

Next
Ind Sun

Ens Class

Guano
Diarges.

Butionl

Figure 13-14: Write BASIC code to retrieve selected items from the listBox. Selectedltems.item
property.
17. Choose File » Save All.

18. Choose File » Close Project.

Using a Checked List Box

A checked list box shares the same properties as a normal list box. It looks and acts like a
normal list box except that it displays a check box in front of every item, as shown in
Figure 13-15.

The main difference between the two is that a checked list box uses the Checked-
Items.Item property to store the list of all the items that have a check mark. To retrieve
items stored in the Checkedltems.Item property, you need to use BASIC code.

You'll find the following two BASIC commands particularly important:

Checkedl 1stBoxName.CheckedItems.Count Returns the total number of items that appear

with a check mark in the checked list box.

Checkedl istBoxName.CheckedItems.Item(index) Returns the checked item defined by
the value of index.
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= Form1

CheckedListBoxName is the name of your checked

list box control and index is the number of the
Who do you trust the

2 checked item you want to retrieve, where the

least with your money? . .

first checked item is index zero ((}), the second

V] Polticians

T evangelis
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Lawypets

] Spouses

Teenagers

is index one (1), and so on.

Figure 13-15: A checked list box letfs users select multiple
items with a click of the mouse.

Hands-on Tutorial: Using a Checked List Box

This tutorial guides you through creating a checked list box and retrieving the items the
user checked.

1.

& o

10.

11.

Load Visual Basic Express, then press CTRL-N to display the New Project dialog box.
Click OK to display a blank form.

Choose View » Toolbox to display the Toolbox, then choose Windows » Auto Hide
to keep the Toolbox visible atall times. (You can skip this step if a check mark does
not initially appear in front of the Auto Hide command.)

Click the CheckedListBox control in the Toolbox, mouse over the form, and click
the left mouse button. A checked list box appears on your form.

Press F4 to open the Properties window, and click the Items property under the
Data category. An ellipsis button appears.

Click the ellipsis button. A String Collection Editor dialog box appears.

Type Goldfish and press

NTER; type Dogs and press ENTER; then type Cats and
click OK. The checked list box should display the items you just typed.

Click the TextBox control in the Toolbox, mouse over the form, and click the left
mouse button to draw a text box on your form.

Press F4 to open the Properties window and click the Multiline property under the

Behavior category. A downward-pointing

ATTOW appears. 1%
Click the downward-pointing arrow and
choose True. Handles appear around the
corner and edges of the text box.

Mouse over the bottom-right corner of the
text box, hold down the left mouse button,
and drag the mouse to expand the size of

the text box.

Click the Button control in the Toolbox,
mouse over the form, and click the left
mouse button. Your user interface should Figure 13-16: A checked list box, a text
look similar to Figure 13-16. box, and a button control on a form

Double-click the Button1 button. The Code window appears.
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13. Type the following BASIC code in between the Private Sub and End Sub lines so the
entire event procedure looks like the code shown here:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click

Dim i As Integer

For i = 1 To CheckedListBox1.CheckedItems.Count

TextBox1.Text = TextBoxi.Text & CheckedListBoxi.CheckedItems.Item(i - 1)_

& vbCr & vbLf

Next
End Sub

This event procedure first uses the CheckedListBox1.CheckedItems. Count command
to determine how many items the user checked. Next, it retrieves the first checked
item and stores it in the text box named TextBox1. It repeats this step until all of
the checked items from the checked list box are stored in the TextBox1 text box.

14. Press F5. Your user interface appears.

15. Click one or more of the items in the checked list box control so a check mark
appears in front of each item.

16. Click the Button1 control. The text box displays the checked items from the
checked list box control, as shown in Figure 13-17.

| FormLvb| Fomil.b [Cesin] | - X
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Dim i ks Tnrege:
L To CheckedListBoxl.ChecksdItems.Count
1%1.Text = TexbBoxi.Text § Che SstBoxt.CheckedToems. Them (i = 1) & vhir & v

[ Godhah
&1 Dogs:
]

Dogs
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Figure 13-17: You need to write BASIC code lo retrieve checked items from the CheckedlistBox1
.Checkedltems.ltem properly.

17. Press ALT-F4 to stop your program from running.

18. Choose File » Close Project. A Close Project dialog box appears. Click Discard.

Using Combo Boxes

Combo boxes combine the features of a list box with a text box. Like a list box, a combo
box can display a list of multiple items for the user to select. Like a text box, a combo box
displays a box where users can enter text. Figure 13-18 shows how a combo box lets

USi:Q users either select from an existing list of items or enter their own item.
Combo
Boxes
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bestgian

Figure 13-18: A combo box displays both a
list and @ text box so users can either click
an item or type something in themselves.

Table 13-4 lists some of the properties you may want to modify to customize the way

your combo boxes work.

Table 13-4: Properties for Modifying a Combo Box

Property What it does

DropDownStyle Defines how the combo box appears en a form. The choices are Simple, DropDown

(default), and DropDownlList.

llems Contains all the items that appear in the combo box.
Selectedltem Contains the item the user clicked in the combo box.
Sorled Alphabetically sorts the items stored in the ltems property.
Text Conlains the item the user typed into the combo box.

Filling a Combo Box with ltems

A combo box appears empty until you type items into the Items property. The order
that you type the items in is the order in which they appear in the combo box. To fill a
combo box, follow these steps:

1. Click the combo box control you want to modity.

2. Open the Properties window by choosing View » Properties Window.

3. Click the Items property. An ellipsis button appears. Click the ellipsis button to dis-
play the String Collection Editor dialog box (see Figure 13-9).

4. Type an item you want to appear in the combo box and press ENTER. Repeat this
step for each additional item you want to include.

5. Click OK. Visual Basic Express displays your items in the combo box.

Changing the Appearance of a Combo Box

You can change both the overall appearance of a combo box and the width and height
of the list that appears when the user clicks it. The DropDownStyle property, under the
Appearance category of the Properties window, lets you create three types of combo
boxes, as shown in Figure 13-19:

Simple Displays a list that that always appears under the combo box.

DropDown Displays a list of options only when the user clicks the downward-
pointing arrow. Users can select an item or enter text directly into the combo box.
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DropDownList

Identical to the DropDown style except the user cannot enter

anything into the combo box.

C-Ballot - EX

Wha do youwant to vote for?

Simple CropDown DropDownList
v
Fiepublican A| [Fepabican Frepubiican
Democrat Democrat Demacrat
Libettarizn Libertarian Libettarian
Reform Fieforn Refermn
Green ¥ |Gesn Graen
Comrimrist Cemmunizt
ascist cist
Indegendent Independent

Vot

Figure 13-19: The three different styles for a combo box

Sorting Items in a Combo Box

By default, a combo box displays items in a single column in the order in which you
entered them in the String Collection Editor. To sort items alphabetically, change the
Sorted property, under the Behavior category in the Properties window, to True.

Hands-on Tuto

I: Selecting Items in a Combo Box

With a combo box, the user can choose only one item, which the combo box stores in

one of two properties:

Items Stores the item that the user clicks in the combo box list

Text Stores text the user types into the combo box

Because a user can type in or click an item to select it, a combo box needs to check

both its [tems and Text properties to see which contains data. This tutorial shows you
how to check both the Items and Text properties of a combo box using BASIC code.

® oo

Chapter

13

Load Visual Basic Express and press CTRL-N to display
Click OK to display a blank form.

Choose View P Toolbox. The Toolbox appears.

the New Project dialog box.

Click the ComboBox control in the Toolbox, mouse over the form, and click the
left mouse button to draw a combo box control on the form.

Press F4 to open the Properties window and click the Items property. An ellipsis
button appears.

Click the ellipsis button. A String Col

:ction Editor dialog box appears.

Type Republican and press ENTER.

Type Democrat and press ENTER.

Type Reform and click OK.

Choose View P Toolbox to view the Toolbox again.

Click the Button control, mouse over the form, and click the left mouse button to
create a button control on your form.



11.
12,

13.

14.

15.

16.

17.

18.
19.

Double-click this button control. The Code window appears.

Type the following boldface code so the entire event procedure looks like this:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click

If ComboBox1i.SelectedItem = "" Then
MsgBox(ComboBox1.Text)
Else
MsgBox (ComboBox1.5electedItem)
End If

End Sub

First, the event procedure checks to see if the SelectedItem property is empty. If
it is, that means the user must have typed something in, so the event procedure dis-
plays a dialog box that contains the contents of the Text property. If the SelectedItem
property isn’t empty, the event procedure displays a dialog box that contains the
contents of the SelectedItem property.

Press F5. Your user interface appears, displaying the combo box and the button on
the form.

Click the downward-pointing arrow in the combo box. A list of items you typed in
steps 6-8 appears.

Click an item, such as Democrat or Reform. The combo box displays your choice in
the text box portion of the combo box.

Click the Buttonl control. A message box appears, displaying the item you selected
in step 15.

Click in the text box portion of the combo box and type Communist.

Click the Buttonl control. A message box appears, displaying the word Communist.

Choose File » Close Project. A Close Project dialog box appears. Click Discard.

KEY FEATURES TO REMEMBER

To provide choices to the user, your program can use a variety of different controls
including radio buttons, check boxes, list boxes, and combo boxes. When your program
needs to offer choices to the user, keep the following in mind:

¢ The Contents act like a table of contents that organizes help into fopics.

¢ All radio buttons that appear on a form are treated as a single group. Only one radio
bution can be selected in a group. If you store radio buttons inside of a GroupBox control,
Visual Basic Express treats those radio buttons as a single group.

* Check boxes provide multiple items from which the user can select.

* List boxes provide a list of items in a scrollable box. Checked list boxes display a check
box in front of items in a list box.

* A list box stores a single selected item in its Selectedltem property. If the user selects
multiple items, the list box stores these items in the list box's Selectedltems.ltem property.

* A checked list box acts like a list box except it stores all checked items in its
Checkedltems. ltem property.

* Combo boxes let users either click an item or fype something directly into the combo box.
A combo box stores user input in either the Text or ltems property.
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ACCEPTING AND DISPLAYING
TEXT IN TEXT BOXES AND
LABELS

Programs often need to display information to the user as
text—for instance, in error messages, like “The operating
system has recovered from a serious error. Next time get
a Mac.” To display text on a user interface in a variety of
fonts, sizes, and colors, you can use either a label or a fext
box control.

A label can only display text while a text box can display text and allow users
to enter new data or edit existing data (such as a name, date, or telephone
number). Text boxes can hold a single character to several thousand characters.

Using Labels

@

Using Labels

The label control displays anything stored in its Text property. You can modify
the Text property either through the Properties window (at design time) or
through BASIC code (at run time). To change the Text property of a label in the
Properties window, follow these steps:

1. Click the label control you want to modify then open the Properties window
by choosing View » Properties Window.
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Click the Text property. A downward-pointing arrow appears. Click the downward-
pointing arrow to display a text box.

Type any text you want to appear in the label. You can press ENTER as you type to
display text on multiple lines.

Press CTRL-ENTER or click outside the Text property text box. Visual Basic Express
displays your label with the text you typed in step 3.

To change the Text property using BASIC code, define the name of the label you

want to moditfy, its Text property, and the new text you want to store in it:

LabelName .Text = "New Text"

where LabelName is the name of your label control and "New Text" is the text you want to
display in the label control. By using BASIC code to change a label’s contents, you can
create messages that change while your program runs. For example, Figure 14-1 shows
some simple BASIC code that changes a label’s contents when the user clicks a button
named Buttonl.

rarmlvb | Fornlab [Desn] | - X
S#Button) vH # Clicke V|
SFubiic class Forml =
L eivmce sun Buccont_cuiex(syvet ssmer 1s spocem.usece, Byal = ks sgscem. Evencicgs) i

Labell.Text = "Ger a Mac.”
End =un
Fnd Class 5 Fo 0
Get a Mac.

Figure 14-1: Using BASIC code to change the Text property of a label can make your labels display
different messages as your program runs.

Label1.Text = "Cet a Mac."

This BASIC code puts the string "Get a Mac." into the Text property of the Labell

control.

You can also modify the BorderStyle property, which gives you three choices for a

border around your label, as shown in Figure 14-2:

Chapter

14

None The label boundaries are invisible; only the text stored in the label’s Text
property is visible. This is the default value.

FixedSingle Displays a single border around the outline of the label.

Fixed3D Displays the boundaries of the label as if the label were recessed into the
window.
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None
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Figure 14-2: A label can appear in
one of three different border styles:
None, FixedSingle, or Fixed3D.

Using Link Labels

While a label simply displays text, a link label can display text as a hyperlink that users can
click to run an event procedure that makes the program do something. A hyperlink can
highlight all or part of the Text property. Hyperlinks make their presence known to a
user in the following ways (see Figure 14-3):

Using Link
Labels

* By appearing in color

* By appearing underlined

* By changing the mouse pointer into rismanagement and
a hand icon when the user mouses
over the link label

You might think of a link label as

o uotstory
a variation on a button control that i
lets users click something to choose a
command. Table 14-1 lists some of the
properties you may need to modify to LbeDeragaebaty
customize the appearance and behavior

of a link label.

[ pe-swpidity

\To learn mare about

incompetenca, click on the
fallowing links

Eron

The Aeouzican Pary

Figure 14-3: Users can identify a
hyperlink in one of a few ways.

Table 14-1: Properties for Customizing the Appearance of a Link Label

Property What it does

ActivelinkColor ~ Defines the color that appears when the user clicks the link label.

LinkColor Defines the initial color of any string stored in a link label’s Text property.

LinkArea Defines which part of the fext stored in the Text property appears as a hyperlink.

LinkVisiled If set to True, the hyperlink appears in the color defined by the VisitedlinkColor. If sef fo
False, the hyperlink appears in the color defined by the LinkColor property.

Text Displays the siring that appears in the link label

VisitedlinkColor  Defines the color of text in the link label, if the LinkVisiled property has been set to True.
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Filling the Text and Links Praperties

The Text property defines the string that appears inside a link label, which can be a

single word or several thousand characters. The LinkArea property defines which part

of the string stored in the Text property appears highlighted as a hyperlink. To fill in

the Text property:

1. Create a LinkLabel control on a form, then open the Properties window by choos-
ing View P Properties Window.

2. Click the Text property. A downward-pointing arrow appears. Click the downward-
pointing arrow to display a text box.

3. Type the string you want to appear inside the LinkLabel and click outside the text
box when you're done to display your string inside the LinkLabel control.

Once you've filled in the Text property of a LinkLabel control, you can define the
hyperlinks within the string by opening the Links property and following these steps:

1. Click the LinkLabel you want to modify, then open the Properties window by choos-
ing View P Properties Window.

2. Click the LinkArea property. An ellipsis button appears.

3. Click the ellipsis button to display a LinkArea Editor dialog box, then highlight the
text you want to appear as a hyperlink, as shown in Figure 14-4.

LinkArea Editor

Cancel Figure 14-4: The LinkArea Editor lets you
2 highlight the text to turn into a hyperlink.

4. Click OK. The LinkArea Editor dialog box goes away and the LinkLabel control
highlights the text you selected as your hyperlink in step 3.

Once you've created text and defined a hyperlink, you need to write BASIC code to
make the LinkLabel control actually do something when the user clicks a hyperlink.

Displaying Colors

Your hyperlinks initially appear in the color you defined in the LinkColor property. The
ActiveLinkColor property defines the color a hyperlink appears when the user clicks it.

To make a hyperlink change color once a user clicks it, set its LinkVisited property
to True and then change the color defined by the VisitedLinkColor property. To define
the LinkColor, ActiveLinkColor, or the VisitedLinkColor properties, follow these steps:

1. Click the LinkLabel you want to modity, then choose View » Properties Window.

2. Click the LinkColor, ActiveLinkColor, or VisitedLinkColor property. A downward-
pointing arrow appears.

3. Click the downward-pointing arrow. A color palette appears with three tabs
(Custom, Web, and System) as shown in Figure 14-5. Click the appropriate tab,
then choose a color for your hyperlink.
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Figure 14-5: Choose a color for your
hyperlink from the color palette.

Here's how to use both a Label and a LinkLabel control.

1.

Load Visual Basic Express, then press CTRI-N to display the New Project dialog box.
Click OK to display a blank form.

Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep it visible. (Skip this step if there is no checkmark in front of the Auto Hide
command.)

Click the Label control, mouse over the form, and click the left mouse button near
the top of the form. A label control appears on your form.

Click the LinkLabel control, mouse over the form, and click the left mouse button
underneath the label you created in step 3. A link label appears on the form.

Press F4 to open the Properties window and click the Text property, then click the
downward-pointing arrow to display a pop-up containing the text LinkLabell.
Erase the LinkLabell text and type This is an example of a hyperlink. Then press
CTRL-ENTER. The link label control displays the text you just typed.

Click the LinkArea property under the Behavior category in the Properties window.
Click the ellipsis button that appears to display the LinkArea Editor dialog box.
Highlight the word example and click OK, as shown in Figure 14-6. Notice that your
link label control now highlights only the word example as a hyperlink.

LinkArea Editor. 21X

Select arangz of text to make your litk:
Ths ks an of 3 hyperliric.

Cancel Figure 14-6: Highlighting part of

the text inside a link label control

Double-click the link label control. The Code window appears.
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10. Type Label1.Text = "The label text has changed!" between the Private Sub and End Sub
lines, like so:

Private Sub LinklLabeli LinkClicked(ByVal sender As System.Object, ByVal e As_

System.Windows.Forms.LinkLabellinkClickedEventArgs) Handles LinkLabeli.LinkClicked
Labeli.Text = "The label text has changed!"

System.Diagnostics.Process.Start( “www.nostarch.com")

End Sub

11. Press F5 to display your user interface, then click the word example in your link
label. The text in your label should now display the text The label text has changed!
If you have an Internet connection, click the link label to load your browser and
display the No Starch Press website with all of its tasty books.

12. Press ALT-F4 to stop your program from running, then choose File ¥ Close Project.
A Close Project dialog box appears. Click Discard.

Using Text Boxes

Text boxes display text and can let users enter new text or edit existing text using the
arrow keys, DELETE, and BACKSPACE as well as Cut (CTRL-X), Copy (CTRL-C), and Paste
(CTRL-V). Table 14-2 lists some of the properties you may want to modify in a text box.

Table 14-2: Properties for Customizing a Text Box

Property What it does
MaxLength Defines the maximum number of characters a text box can hold
Multiline Allows a fext box to display more than one line of texi.

PasswordChar  Replaces all characters in a text box with a predefined character such as an asterisk (*).

ReadOnly Allows a fext box to display text that the user can't edit.

ScrollBars Defines whether horizontal and/or vertical scroll bars appear within the text box.
Text Contains the siring that appears inside the text box

TextAlign Aligns fext in a box either Left, Center, or Right.

WordWrap When set to True, text automatically wraps to fit within the text box. When set fo False, the
text scrolls to the right until the user presses ENTER to move the cursor to the next line.

Modifying the Behavior of a Text Box

You can control the behavior of your text box by changing its properties as listed in
Table 14-2. For example, to make it act like a simple word processor that automatically
wraps lines to fit the width of the text box, set the properties shown in Table 14-3.

Table 14-3: Properties for Turning a Text Box into a Word Processor

Property Value
Multiline True
ScrollBars Vertical
WordWrap True

Chapler 14



If you set the ScrollBars property to Vertical, users can type as much text as they
rolled out of sight.

want; they can click the vertical scroll bar to view any text that has s
Set WordWrap to False but keep MultiLine True and the text box will only display
text on a new line when you press ENTER. Because text can scroll off both the right and
bottom edges of a text box when WordWrap is False, you should also set the ScrollBars
property to display both vertical and horizontal scroll bars, as listed in Table 14-4.

Table 14-4: Properties for Turning a Text Box into a Text Editor

Property Value
Multiline True
ScrollBars Both
WordWrap False

Figure 14-7 shows how text boxes behave differently when the MultiLine, ScrollBars,
and WordWrap properties are set to the values listed in Tables 14-3 and 14-4.

oxt hox behavior

Muiting = Tiue
SercllBre = Vebcal
Wordwap = Tue

2 you ype in hiz test boe your A |
word aubomabicaly weap to the nest | |
ine. IF v lyge mere bed than the
16t b e disply, the verical
seinll bars appear and Ist pou scrail

|

vt you type inthi textbo you A

wat remembe lo pecs Erver 1o pu
IF you darit press Enter, vour lestsc |
0 12 e side of the test by 3nd o1 |

Figure 14-7: Text boxes behave differently
with different property settings.

Hiding Text in a Text Box

If you want the user to enter text that won’t be displayed on screen, such as a password,
use the propertes listed in Table 14-5 to hide anything that the user typesin to a

text box.

Table 14-5: Properties for Masking Text that Appears in a Text Box

Property Value

Mulfiline False

PasswordChar Any single character such as an asterisk (*)
WordWrap False

When a user types text into a text box that has PasswordChar defined as a single
character, the text box stores the text in its Text property. All text, including spaces, will
appear as the character defined by the PasswordChar property, shown in Figure 14-8.
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Figure 14-8: With the PasswordChar property defined as an asterisk {*),
the text box hides all text typed into a text box and displays only asterisks.

Using a Masked Text Box

Say you want users to type information in a specific format, such as a telephone num-
ber, Social Security number, or birth date. To force users to type data in a certain
format, use a masked text box. A masked text box looks and acts like a normal text box,
Using  except thatit accepts only numbers in a fixed format, such as that of a telephone

Te:;:::j number—(999) 123-4567. To create one, follow these steps:

1. Click the Masked Text Box control in the Toolbox, mouse over a form, and click
the left mouse button to create a masked text box on your form. Then open the
Properties window by choosing View » Properties Window.

2. Click the Mask property, then click the ellipsis button to display the Input Mask dia-
log box, as shown in Figure 14-9.

Select a predsfined mass desarption From the kst below o¢ select Custom bo define a custom mask.

Mesk Description Dats Fermek: Walidating Tyoz

Zip Code 3526393 (none}

tims (U5} 1120 System DateTime

Tims (Europeen/tiltary) 2320 Systern.DateTie

scasl ssoy numser Q00-00-1 234 (none)

Shert dokz and Eme (U5) 1201112003 11:20 Sustem.DateTine

hort dete 1241 1[2003 Sustem DateTine
0123 (nonc}

Phcre nuvber no aros codo
Fr-

Humeric (5-digts)
<Custon>

wask:  |(339) 000000 = ValdatingType

T |

e |

Figure 14-9: The Input Mask dialog box lets you choose
or customize your own format for accepting numbers.

3. Click one of the masks listed in the Mask Description list box. Visual Basic Express
displays your chosen mask and format in the Mask and Preview text boxes.

4. Click OK. Visual Basic Express displays your mask in the masked text box control
on your form.
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When the user types a number into a masked text box, that number is stored in the

Text property, including any characters that make up the mask. For example, if you
defined a mask to be (999) 000-0000 and the user typed in 8001234567, the Text
property would store the number as (800) 123-4567, including the punctuation.

Hands-on Tutorial: Playing with Masked Text Boxes

This tutorial shows you how to use masked text boxes.

1.

o

9.
10.

Load Visual Basic Express, press CTRL-N to display the New Project dialog box, then
click OK to display a blank form.

Choose View P Toolbox to display the Toolbox, then choose Window » Auto Hide

to keep the Toolbox visible. (Skip this step if there is no checkmark in front of the
Auto Hide command.)

Click the Label control, mouse over the form, and click the left mouse button near
the top of the form. A label control appears on your form.

Click the TextBox control, mouse over the form, and click the left mouse button
underneath the label you created in step 3. A text box appears on the form.

Click the MaskedTextBox control, mouse over the form, and click the left mouse
button underneath the text box you created in step 4. A masked text box appears.
Press F4 to open the Properties window and click the Mask property, then click the
ellipsis button that appears to display the Input Mask dialog box.

Click the Phone Number mask description (it displays space for an area code) and
click OK. The masked text box displays your mask.

Click the Button control in the Toolbox, move the mouse pointer underneath the
masked text box, and click the left mouse button to draw a button control on the
form. Your user interface should look similar to Figure 14-10.

Labell
[
Figure 14-10: The appearance of

=4 the completed user interface

Double-click the Button1 control. The code window appears.

Type Label1.Text = TextBox1i.Text & MaskedTextBox1.Text between the Private Sub and
End Sub lines, like so:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click

Label1.Text = TextBoxi.Text & ": " & MaskedTextBoxi.Text
End Sub
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11.

13.

14.
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Press Fb to display your user interface, then click in the top text box and type your
name, such as Joe Smith.

. Click in the masked text box and type your phone number, such as (123) 456-7890.

Notice that the numbers are automatically placed within the parentheses and on
either side of the dash.

Click the Button1 control. The label at the top of your form displays the text box
contents along with the masked text box contents using the BASIC code you typed
in step 10.

Press ALT-F4 to stop your program from running, choose File » Close Project, then
Click Discard.

KEY FEATURES TO REMEMBER

Labels, link labels, and text boxes are three types of conirols that can display text on the
screen.

* labels store text in the Text property. BASIC code can change the Text property of a
label but the user cannot change the Text property while a program is running.

* Llink labels can display hyperlinks embedded within ordinary fext that the user can click
to cause some action fo oceur.

*  Atext box can display data and allow a user fo type and edit new data.

A masked text box restricts the format of any numbers a user can type. Any numbers
typed in @ masked text box get stored in the Text property.



ACCEPTING A RANGE OF
NUMERIC VALUVES

Accepting numeric data from a user can be a challenge.
Users could type a number into a text box, but they might
type it with a comma (1,725) or without (1725). Too, you'll
probably want to limit the range of acceptable values. For
example, you wouldn’t want the user to enter a negative
number for age or a decimal number for number of children
in _family.

To make data entry easier for everyone, Visual Basic offers two types of
controls that can accept a range of values. The first, seroll bars, let a user click an

arrow or slide a seroll box to define a specific numeric value. The second, calendar
controls, allow users to click a date rather than type a specific one.

Using Scroll Bars

While scroll bars are often used inside text boxes to allow users to scroll up and
down or back and forth, they can appear separately to represent a range of values
(see Figure 15-1). The movable box inside a scroll bar is known as a scroll box; the
area inside the bar is the scroll area.
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Figure 15-1: Users can choose a value by
sliding a scroll box inside a scroll bar.

Table 15-1 lists the properties that can be modified to define the range of values a
scroll bar can represent.

Table 15-1: Scroll Bar Properties

Property What it does

largeChange ~ Determines how far the scroll box moves, within the Minimum and Maximum property
values, when the user presses the PAGE UP or PAGE DOWN key or clicks inside the scroll area.
(The default is 10 pixels.)

Maximum Defines the largest value that the scroll bar can return. (The default is 100.)
Minimum Defines the smallest value the scroll bar can return. {The default is 0.)

SmallChange  Determines how far the scroll box moves, within the Minimum and Maximum property
values, when the user presses an arrow key or clicks the arrows in the scroll bar. (The
defaultis 1 pixel.)

Value Stores the current value of the scroll bar, based on the current position of the scroll box.
This value will always be between the Minimum and Maximum property values, such as
0O te 100.

You can create either honzontal and vertical scroll bars. The scroll bar controls
appear under the All Windows Forms category in the Toolbox, as shown in Figure 15-2.

When the user drags the scroll box to the far left or top of a scroll bar, the scroll bar
returns the value stored in its Minimum property. When the scroll box is moved to the
far right or bottom of a scroll bar, the scroll bar returns a value stored in its Maximum
property, as shown in Figure 15-3.

The SmallChange property defines how far the scroll box moves when the user
presses an arrow key or clicks the scroll bar arrows. The LargeChange property defines
how far the scroll box moves when the user presses the PAGE UP or PAGE DOWN key or
clicks the scroll area of the scroll bar. To restrict a user’s choice by a fixed number, such
as counting by 2 (the only choices would be 2, 4, 6, and so on), set the SmallChange
property to 2 and the LargeChange property to a multiple of 2.
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Figure 15-2: Scroll bar controls Figure 15-3: Identifying the Minimum
appear under the All Windows and Maximum values for horizontal
Forms category in the Toclbox. and vertical scroll bars

When the user chooses a value through

the scroll bar, the value is stored in the scroll

[ES
(%2

bar’s Value property. To view a scroll bar’s Value
property while a program runs, you use BASIC

code to transfer the scroll bar’s Value property

to the Text property of a label or text box.
The TrackBar control is a variation on

the horizontal scroll bar. It shares the same

properties (see Table 15-1) as a scroll bar :

and works much like a horizontal scroll bar, A TrackBar

except that it displays a slider that moves in
ible increments, as shown in Figure 15-4. Figure 15-4: A TrackBar displays o

fixed number of tick marks to which
the slider can point.

Hands-on Tutorial: Creating Scroll Bars a

A scroll bar often needs to display the current value on screen so the user can see their
chosen value. In this tutorial, you'll draw both a horizontal scroll bar and a track bar.

U Open a new project in Visual Basic Express, then choose View » Toolbox to display
sing Scroll 4 " € o display
Bars and the Toolbox. Choose Window » Auto Hide to keep the Toolbox visible. (Skip this

Trockbars step if a check mark does not appear in front of the Auto Hide command.)
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11.
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14.
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Click the plus sign that appears to the left of the All Windows Forms category at the
top of the Toolbox.

Click the HScrollBar control in the Toolbox, move the mouse pointer near the top
of the form, hold down the left mouse button, and drag the mouse to draw a horizon-
tal scroll bar.

Click the Label control in the Toolbox, move the mouse pointer under the horizon-
tal scroll bar you just created on the form, and click the left mouse button. A label
control appears underneath the horizontal scroll bar control.

Double-click the horizontal scroll bar. The Code window appears.

Click the TrackBar control in the Tool-
box, move the mouse pointer near the
bottom of the form, hold down the left
mouse button, and drag the mouse to
draw the track bar approximately the el

-
iz

same size as the horizontal scroll bar
you created in step 3.

Click the Label control in the Toolbox, J

move the mouse pointer underneath
the TrackBar control you just created Slabet |
on the form, and click the left mouse

button. A label control : ars on th
utton abelcontrotappears o the Figure 15-5: Two labels, a horizontal

form. Your user interface should look
scroll bar, and a track bar on a form

like Figure 15-5.
Type Label1.Text = HScrollBari.Value between the Private Suband End Sub lines, as
follows:

Private Sub HScrollBari Scroll(ByVal sender As System.Object, ByVal e As_

System.Windows.Forms.ScrollEventArgs) Handles HScrollBari.Scroll
Label1.Text = HScrollBari.Value

End Sub

Click the Class Name list box in the Code window and choose TrackBarl.
Click the Method Name list box in the Code window and choose Scroll, as shown in
Figure 15-6. The scroll event procedure for the TrackBar control appears.

Type Label2.Text = TrackBari.Value between the Private Suband End Sub lines, as
follows:

Private Sub TrackBarl_Scroll(ByVal sender As Object, ByVal e As System.EventArgs)_
Handles TrackBari.Scroll

Label2.Text = TrackBari.Value
End Sub

. Press F5 to display your user interface then drag the scroll box to see how the value

of the horizontal scroll bar changes.

Click the track bar, press the left and right arrow keys, and press the PAGE UP and
PAGE DOWN keys to see how the value of the track bar control changes.

Press ALT-F4 to stop the program then choose File » Close Project. Click Discard.
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Figure 15-6: Creating an event procedure for the track bar control using the Class
Name and Methed Name list boxes

Displaying Numbers with the NumericUpDown Control

Scroll bars and TrackBars can take up a lot of room. If space is limited, consider using a
NumericUpDown control instead, which lets users click up and down arrows to choose a
value, as shown in Figure 15-7.

Like scroll bars, the NumericUpDown
control gives users a range of values from

which to choose, and it offers these addi- Count how many votes
have been lost by our
new electronic, paperless
voling machines.

tional features:

*  Numeric choices can include decimals
and not just integers (whole numbers). Lm0 3

¢ Numeric choices can display a comma
to make large numbers easier to read. e e

*  The current value always appears
inside the NumericUpDown control.

Table 15-2 lists the properties that you Figure 15-7: A NumericUpDown control
can modify to define the range of values a lets a user click arrows until the appropri-
NumericUpDown control can represent. ate number appears.

Table 15-2: NumericUpDown Control Properties

Property What it does

DecimalPlaces Defines whether you want the NumericUpDown control to display decimal
places. (The default value is O.)

Increment Defines how numbers increase or decrease with each click of the up and
down arrows. (The default value is 1.)

Maximum Defines the largest value the NumericUpDown control can refurn.
(The default value is 100.)

Minimum Defines the smallest value the NumericUpDown contfrol can return.
(The default value is 0.)

ThousandsSeparator ~ Defines whether you want commas to appear in large numbers, such as

1,000,000. [The default value is False.)

Valve Coniains the number currently displayed in the NumericUpDown control
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To have the NumericUpDown control display decimals, define the DecimalPlaces
property to any value greater than 1 and change the Increment property to a decimal
value, such as 1.5 or 2.75. For example, to display one decimal place, change the
DecimalPlaces property to 1 and set the Increment property to a value with one
decimal place,

To retrieve the value displayed by the NumericUpDown control, you need to use
BASIC code to access the Value property.

such as 0.5.

Hands-on Tutorial: Using the NumericUpDown Control

Using the

N

lumeric-

UpDown
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Contral

In this tutorial, you'll create a NumericUpDown control to see how little space it requires
compared to using a scroll bar.

1. Open a New Project in Visual Basic Express, then click OK to display a blank form.

2. Choose View ¥ Toolbox to display the Toolbox, then choose Window » Auto Hide.

3. Click the NumericUpDown control in the Toolbox, move the mouse pointer near
the top of the form, hold down the left mouse button, move the mouse, and then
release the mouse button to draw the NumericUpDown control on the form.

4, Pr F4 to open the Properties window, click the DecimalPlaces property, and type 2.
5. Click in the Increment property and type 1.32.
6. Click the Label control in the Toolbox, move the mouse pointer under the

NumericUpDown control you just created on the form, and click the left mouse
button. A label control appears underneath the NumericUpDown control.
Double-click the NumericUpDown control. The Code window appears.

8. Type Label1.Text = NumericUpDown1.Value between the Private Sub and End Sub lines, as
follows:

Private Sub NumericUpDowni ValueChanged(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles NumericUpDowni.ValueChanged

Labeli.Text = NumericUpDowni.Value
End Sub

9. Press F5 to display your user interface, then click the up and down arrows of the
NumericUpDown control to see how the value changes.

10. Press ALT-F4 to stop the program, choose File ¥ Close Project, then click Discard.

Choosing Dates

Many programs ask users to choose a date. While you can force a user to enter a date
in a text box, it’s often simpler to use the MonthCalendar and DateTimePicker controls to
allow users to click a date (see Figure 15-8).

The DateTimePicker control works like a list box. It uses a minimal amount of

space on a form and displays a calendar only when the user clicks it. It also lets users
retrieve the current time as well as any date.
The MonthCalendar control lets users choose a single date or a range of dates.

Unlike the DateTimePicker, it always appears full size on a form.
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Figure 15-8: The DateTimePicker control

compared to a MonthCalendar control.

Using the MonthCalendar Control

The MonthCalendar control is useful both when you want to display dates and when you
want to allow users to select a range of dates. Table 15-3 lists some of the properties you
can modify to customize its appearance and behavior.

Table 15-3: Properties for Customizing a MonthCalendar Control

Property

What it does

FirstDayOfWeek

MaxDate
MaxSelectionCount
MinDate
SelectionRange

ShowToday

ShowTodayCircle

ShowWeekNumbers

TodayDate

Defines the first day that appears at the far left side of the calendar. (The default
is Sunday)

Defines the maximum date the user can select. (The defaultis 12/31/9998 )
Defines the maximum number of days a user can select. (The default is 7.)
Defines the minimum date a user can select. (The default is 1/1/1753.)
Contains the date or range of dates that the user selected.

Defines whether the calendar displays today’s date at the bottom of the conirol.

(The default is True.)

Defines whether today’s date appears highlighted on the calendar. (The default
is True.)

Defines whether the calendar shows the numbers of each week in the lefthand
column, where Week 1 defines the first full week of January, Week 2 defines
the second week of January, and so on, until the last week of the year, labeled
Week 52. (The default is False, which will not show week numbers.)

Displays the date fo be marked as the current date. (The default is the current date
as stored in your computer's clock.)

Once the user selects a date or a range of dates, you'll need to write BASIC code to

determine which dates the user selected. The MonthCalendar control uses the Selec

ion-

Range.Start and SelectionRange.End properties to store the start and end dates of a
selected range of dates. If the user selects a single date, these properties are the same.
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Using the DateTimePicker Control

The DateTimePicker control allows users to display and select a single date, using a

minimum amount of space. It displays a full month calendar only when the user clicks

the control. Table 15-4 lists some of the properties you can modify to customize its

Usingthe  appearance and behavior. (Once the user selects a date, you'll need to write BASIC

Dcv;T:::; code to retrieve the date stored in the DateTimePicker control’s Value property.)
Centrol

Table 15-4: Properties for Customizing a DateTimePicker Control

Property What it does

MaxDate Defines the maximum date the user can select. (The defaultis 12/31/9998.)
MinDate Defines the minimum date a user can select. [The defaultis 1/1/1753.)

Value Stores the current time and the date the user selected in a format such as 2/3/2006
3:21:07 PM.

Hands-on Tutorial: Selecting Dates with the DateTimePicker

and MonthCalendar Controls

This tutorial shows how to create the DateTimePicker control to choose a single date
and the MonthCalendar control to choose a range of dates.

1. Start a new Visual Basic Express project, then click OK to open a blank form.
Choose View F Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep it visible.

2. Click the DateTimePicker control in the Toolbox, move the mouse pointer near the
top of the form, hold down the left mouse button, move the mouse, and release
the left mouse button to draw the DateTimePicker control near the top of the form.

3.  Click the MonthCalendar control in the
Toolbox, move the mouse pointer under
the DateTimePicker control you just
created on the form, and click the left
mouse button. A MonthCalendar control
appears on the form.

1 . e 34 8 B 7
4. Click the Label control in the Toolbox, Pa e om o112 13 1e®

. . P15 16 17 e EE@ D 2
mouse over the form, and click the left PEER] 2-5 preaey
. . . 28w @ :

mouse button underneath the Month todey: 571572005
Calendar control. A label control

appears on your form. Your user inter-

face should look like Figure 15-9.

Double-click the DateTimePicker con- Figure 15-9: A DateTimePicker, Month-
trol. The Code window appears. Calendar, and Label control on a form

Labell

o

6.  Type Label1.Text = DateTimePickeri.Value between the Private Suband End Sub lines,
as follows:

Private Sub DateTimePickerl ValueChanged(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles DateTimePickeri.ValueChanged

Label1.Text = DateTimePickeri.Value
End Sub
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10.

11.

13.

Click the Class Name list box and choose MonthCalendarl.

Click the Method Name list box and choose DateChanged. The code window cre-
ates en empty event procedure for the MonthCalendar control.

Type Labeli.Text = MonthCalendari.SelectionRange.Start & " " & MonthCalendari.
SelectionRange.End between the Private Sub and End Sub lines, as follows:

Private Sub MonthCalendari_DateChanged(ByVal sender As System.Object, ByVal e As_

System.Windows.Forms.DateRangeEventAxgs) Handles MonthCalendari.DateChanged
Label1.Text = MonthCalendari.SelectionRange.Start & " "R

MonthCalendar1.SelectionRange.End

End Sub

Press F5 to display your user interface, then click the downward-pointing arrow on
the DateTimePicker control. A drop-down calendar appears.
Click a date. Notice that the label control near the bottom of the form now displays
the date you chose. (Try experimenting with clicking the right and left arrows to
change the month displayed in the DateTimePicker control.)

. Click the MonthCalendar control, click a date, hold down the left mouse button, and

drag the mouse to cover a range of dates. Notice that the label now displays the first
and last dates you selected. (The maximum number of dates the user can select is
defined by the MaxSelectionCount property of the MonthCalendar control. By
default, the value of the MaxSelectionCount property is 7, so if you want users to
be able to select a larger range, you'll have to modify the MaxSelectionCount
property.)

Press ALT-F4 to stop the program, choose File » Close Project, then click Discard.

KEY FEATURES TO REMEMBER

Scroll bars, TrackBars, and NumericUpDown controls are handy for giving users a range of

numbers from which to cheose. The MonthCalendar and DateTimePicker controls are useful

for letting the user click a date rather they typing i into a text box.

*  Scroll bars use the Value property to store the current position of the scroll box within
the seroll bar.

*  You'll need to use BASIC code to refrieve the Value property of a scroll bar and display it
in ancther control, such as a label or text box, to make it visible to the user.

* A TrackBar acts like a horizontal scroll bar except it displays a slider that moves in
discrete segments indicated by tick marks.

*  The NumericUpDown control lets users choose from a range of values, including decimal
values and values that include commas.

*  The MonthCalendar control lets users select a single date or a range of dates.

*  The MonthCalendar confrol stores the start date of a selected range in ifs SelectionRange
.Start property and the end date of a selected range in its SelectionRange.End property.
If the user selects only a single date, the SelectionRange.Start and SelectionRange.End
properties will be identical.

*  The DateTimePicker stores both the selected date and the current time in its Value property.
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DESIGNING A FORM WITH
LAYOUT CONTROLS

A well-organized user interface can make your program
casier for people to use. To help you organize buttons,
check boxes, list boxes, and other user interface controls
on a form, Visual Basic Express provides a variety of special
layout controls that can organize other controls on a form.
These layout controls appear under the Containers cate-
gory of the Toolbox.

You can add a layout control and then create additional ones such as buttons
and check boxes inside the layout control. If you have created other controls, you
can create a layout control and then move any existing controls inside a layout
control. To add a layeut control to a form, you simply click the control you want to
use from the Toolbox, as shown in Figure 16-1.

NOTE Layout controls simply organize other controls, such as text boxes or radio buttons
that actually display text or offer choices fo a user.



= Containers e
& Poinker

= FlowLayoutPanel

[™] GroupBox

] Panel

[ spltContainer

[ TabControl

Figure 16-1: All the layout controls are stored
under the Containers category of the Toolbox.

ablelayoutPanel

Using Panels

Panels are like boxes that let you organize related controls into groups. While panels are
normally invisible, you can change a panel’s BorderStyle property to one of three settings,

as shown in Figure 16-2.

Using the
Panel and
GraupBox
Controls
Eorderstie=None  [Eordershle - Fredonale | [orderstyie = FrediD
Figure 16-2: The BorderStyle property determines the appearance
of the panel on a form.
These properties have the following characteristics:
None The panel appears invisible (default).
FixedSingle A single line appears around the panel edges.
Fixed3D The panel appears “pushed” into the form.
The GroupBox control acts like a panel but includes a Text property so you can
enter descriptive text to identity the controls grouped inside it, as shown in Figure 16-3.
ek One
GroupBox O Repubican O Repuuican
m:;’ b Obswceast
GrovpBox T OThidPeny @) ThidPerly
Panel _4—1 @ Thebuyinthe Suit O The Guy n the Suit

Figure 16-3: A GroupBox [at right] acts like a panel (at left] but
adds a Text properly that lets you identify its contents.
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Using a FlowlayoutPanel

The FlowLayoutPanel looks and acts like a regular panel except that it automatically
aligns any controls you place inside it. It can align controls in one of four ways, as

defined by the FlowDirection property:

Using the
Flowlayou-  »  LeftToRight * RightToLeft
Panel
Conrdl »  TopDown * BottomUp

Table 16-1 shows the order in which controls would appear on a form when the
FlowDirection property is set to LeftToRight. The first control aligns at the top-left
corner, and additional controls appear to the right. When there’s no more room for
additional controls, they appear in the next row down, starting from the left.

Table 16-1: LefiToRight FlowDirection Setting

1st control 2nd control 3rd control

4th control 5th control

Table 16-2 shows how controls appear when the FlowDirection property is set to
RightToLeft. The first control aligns in the top-right corner, and additional controls
appear to the left. When there’s no more room for additional controls, they appear in

the next row down, starting from the right.

Table 16-2: RighiToleft FlowDirection Setting

3rd confrol 2nd confrol 1st conirol

5th control 4th control

Table 16-3 shows how controls appear when the FlowDirection property is set to
TopDown. The first control aligns in the top-left corner, and additional controls appear
directly underneath it. When there’s no more room for additional controls, they appear
in the next column to the right, starting from the top.

Table 16-3: TopDown FlowDirection Setting

15t contral 4th control
2nd control 5th control
3rd confrol

Table 16-4 shows how controls appear when the FlowDirection property is set
to BottomUp. The first control aligns at the bottom-left corner, and additional con-
trols appear directly above it. When there’s no more room for additional controls, they
appear in the next column to the right, starting from the bottom.

Table 16-4: BottomUp FlowDirection Setting

3rd confrol
2nd control 5th control

1st control 4th control
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Using the
Tablelayout
Panel
Contral

To create a FlowLayoutPanel control, follow these steps:

1. Double-click the FlowLayoutPanel control under the Containers category in the
Toolbox. Your FlowLayoutPanel appears on the form. (You may want to move or
resize it.)

2. Choose View b Properties Window to open the Properties window, then click the
FlowDirection property. A downward-pointing appears.

3. Click the downward-pointing arrow and
choose an option such as BottomUp or
RightToLeft.

4. Add a control, such as a radio button

= Form1

,—_,‘ Lakel!
or check box, inside the FlowLayoutPanel Lk abell [

control. The FlowLayoutPanel control &
should automatically align your control i
according to the way you defined the Flow-
Direction property in step 3. Figure 16-4
shows the default FlowDirection value of
LeftToRight.

5. Repeat step 4 for each additional control

i . Figure 16-4: Multiple controls aligned
you want to display inside the FlowLayout- automatically inside o FlowlayoutPanel
Panel control. control.

Using a TablelayoutPanel

One problem with the FlowLayoutPanel is that it doesn’t offer you much control over
the spacing between controls, which are all crammed together (see Figure 164). If you
want more control over the placement of your controls, use the TableLayoutPanel con-
trol, which divides a normal panel into rows and columns that intersect to form cells.

When you place a control inside a cell, the TableLayoutPanel centers it within the
cell. You can create or delete additional rows and columns and adjust the size of your rows
and columns as well. Table 16-5 lists four properties that you can modify to customize a
TableLayoutPanel control.

Table 16-5: TablelayoutPanel Control Properties

Property What it does

CellBorderStyle  Defines the appearance of the lines that divide the TableLayoutPanel into rows and
columns. (The default is None, which makes the TableLayoutPanel invisible.)

ColumnCount Defines the number of columns in the TablelayoutPanel control. (The default is 2.)

ColumnStyles Defines the size and position of a column.
RowCount Defines the number of rows in the TableLayoutPanel control. (The default is 2
RowStyles Defines the size and position of a row.

The TableLayoutPanel is normally invisible because its CellBorderStyle property is
set to None. If you want users to see its borders, change the CellBorderStyle to a value
such as Single or InsetDouble. (The different appearances of the CellBorderStyle can
be subtle, so experiment with different values until you find one that you like.)
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To create a TableLayoutPanel control:

1. Double-click the TableLayoutPanel control under the Containers category in the
Toolbox. Visual Basic Express draws a TableLayoutPanel on the form. (You may
want to move or resize it later.)

2. Click the CellBorderStyle property and choose an option, such as Single or Outset.

3. Adda control, such as a radio button or check box, inside a cell of the TableLayout-
Panel. The TableLayoutPanel should automatically center your control inside the
cell, as shown in Figure 16-5.

4. Repeat step 3 for any additional controls.
Changing the Size of Rows and Columns

If a row or column is too big or too small, you can change its size using either the mouse
or the Properties window. To resize a column or a row using the mouse:

1. Click the TableLayoutPanel control that you want to modify, then mouse over a
column or row border so the mouse pointer turns into a two-way pointing arrow,
as shown in Figure 16-6.

[E Form1 [ {[=1(E3 )

o-
+ [ CheckBaul

Labell

Figure 16-5: Controls appear centered within  Figure 16-6: You can resize a row or column
each cell of a TablelayoutPanel control. in a TablelayoutPanel using the mouse.

2. Hold down the left mouse button and drag the mouse until you're happy with the
size of the row or column.

To resize a row or column to a specific size, use the Height or Width property of a
row or column in the Properties window. To do so:

1. Click the TableLayoutPanel control that you want to modify.
2. Open the Properties window by choosing View » Properties Window.

3. Click the Columns or Rows property. An ellipsis button appears. Click the ellipsis
button to display a Column and Row Styles dialog box, as shown in Figure 16-7.

Under the Member column, click the row or column that you want to resize.
5. Click a radio button in the Size Type group to choose one of the following:
Absolute  Resizes a row or column based on the pixel size you type in. (Be careful,

because it's possible to define a height or width so small that controls stored inside
that row or column can appear truncated.)
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Percent Defines the row or column size as a percentage of the entire TableLayout-

Panel control size.

AutoSize Resizes the row or column based on the largest size of a control stored
in that row or column.

Column and Row Styles

sz Type

) dbschte 03] pmks

stow |coumrs ~

O Percent
O futosee

(1) Anment end sl
T yo vk 2
IF you et a con:
usz the monirols Ar

e

Figure 16-7: The Column and Row Styles dialog box lets you modify

your rows and columns in the TablelayoutPanel.

6. Click OK. Visual Basic Express resizes your chosen row or column.

Adding and Deleting Rows and Columns

To add or delete rows and columns inside a Table LayoutPanel control:

1. Click the TableLayoutPanel that you want to modify. An Actions button appears

in the top-right corner.

2. Click the Actions button. An Actions menu appears, as shown in Figure 16-8.

3.  Click Add Column, Add Row,
Remove Last Column, or Remove
Last Row. Visual Basic Express
adds or deletes a column to the
right or a row at the bottom of the
TableLayoutPanel. Note that if you
delete a row or column that con-
tains any controls inside it, such as
a radio button or text box, Visual
Basic Express will delete those con-
trols, too. (If you click Edit Rows

(7] TableLay Tasks
A Column

Remove L sk Cokmn
Remove Last Row

= et Rowe and Cobamns...

And Columns, the Columns and
Rows Styles dialog box appears as

Figure 16-8: Click the Actions butfon to display
an Aclions menu, where you can add or remove
shown in Figure 16-7.) a row or column.

You can also add or delete rows and columns using the Column and Row Styles

dialog box by following these steps:

1. Click the TableLayoutPanel that you want to modify, then open the Properties win-

dow by choosing View » Properties Window.
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2. Click the Columns or Rows property. An ellipsis button appears. Click the ellipsis
button to display the Column and Row Styles dialog box (see Figure 16-7).
3. Choose one of the following:
» Click the Add button to add a row at the bottom or a column to the right of the
TableLayoutPanel.
* Click a row or column you want to delete and then click Delete. (Note that deleting
a row or column will also delete any controls stored inside that row or column.)
* Click a row or column and click Insert. This will add a row above the currently
selected row or a column to the left of the currently selected column.

4. Click OK.
Once you've created a TableLayoutPanel, you can either drag existing controls or
create new controls directly inside a TableLayoutPanel. For a quicker way:

1. Click the TableLayoutPanel where you want to add a control.

2. Double-click any control in the Toolbox. Your chosen control appears in an empty
cell starting from the upper-left corner. (It all rows are filled with controls, this step
will automatically add a new row to your TableLayoutPanel.)

Using a TabControl

(%)
O

Creating
Tobbed
Interfaces
with the
TabCentral

If you cram too many controls on a form, the forms can look disorganized and cluttered.
To avoid this problem, use a TabConirol, so that each tab contains and displays a different
set of controls, as shown in Figure 16-9.

&4 Using the TabControl

Seach | Desop Search| Desiioy

Wit do you wart to find? SWhat da you want to destroy?

@) Dilin a national park | ) Freedom and democracy
) A reasoniio altack anoher counry @ Anptking ratual and crganic

O Aok © You zil nghte

Figure 16-9: The TabConltrol lets you display multiple groups of controls
in the same physical space.

Creating a TabControl
To create a TabControl:

1. Double-click the TabControl in the Toolbox. Visual Basic Express draws a TabCon-
trol on the form.

2. (Optional) Click the Alignment property under the Behavior category of the Prop-
erties window, and choose where you want your tabs to appear: Top (the default
value), Bottom, Right, or Left.

3. Click the TabPages property. An ellipsis button appears. Click the ellipsis button to
display the TabPage Collection Editor dialog box, as shown in Figure 16-10.
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Selecting a TabControl or Individual Tab Pages

TabPage Collection Editor

TaPage] properties:

Memsers:
o
1| 7abagez
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B Apipeatarice
FackCoicr ] Transparert
FackgroundTmac ] (none} 3
BarkgroundTma Tie
Burdersife  Mone
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Text
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Figure 16-10: The TabPage Collection Editor lets you rearrange

and modify individual tab pages.

Click a tab page, such as TabPagel, in the Members list box.

Click the Text property in the properties list at the right of the dialog box.

In the right column, type the text that you want to appear on your tab.

Repeat steps 4 to 6 to modify the text that appears on each tab.

Click OK. Your tab control appears with any changes you made to the Text properties
of each tab page.

Once you've created a TabControl, you
can modify the entire TabControl or
just the individual tab pages. To select
the entire TabControl, you can use one
of two methods:

»  Click a tab displayed in the Tab-
Control to highlight the entire
TabControl.

«  Click the list box at the top of the

Properties window and choose the
name of the TabControl you want

to modity, as shown in Figure 16-11.

TabControll
iabragel system windows.Forms. TabPage
[rabPagez system windows. Foms Tabpage

2R 192, 172
&l Misc
TabPages {Colecton) =

Add Tab, Remove Teb

TabPages
The TasPages i the TabControl,

Figure 16-11: The Properties window list
box lets you select a control by name.

To select an individual tab page, do one of the following:

Chapter 1

o

Click a tab to display the tab page you want to view, then click inside the tab page.
Click a tab to select the entire TabControl, press F4 to open the Properties window,
and click the TabPages property under the Misc category. When an ellipsis button
appears, click it to display the TabPage Collection Editor. Click the tab page you
want to edit, and the Property window for that tab page appears in the TabPage
Collection Editor.

Click the list box at the top of the Properties window and click the name of the tab
page you want to modify.



Adding and Deleting Tabs

When you first create a TabControl, it automatically displays two tabs. To add or delete
additional tabs, do the following:

1.

Click any tab on the TabControl
that youwant to modify. An Actions
button appears in the top-right
corner.

Click the Actions button. An

Actions menu appears, as shown Actions

in Figure 16-12. buiten
Click Add Tab or Remove Tab.

(If you click the Remove Tab

command, Visual Basic Express

removes the currently highlighted

tab and all of its contents.)

Rearranging Tabs

Figure 16-12: The Actions menu lets
you quickly add or remove fabs.

After creating a TabControl and placing different controls on your tab pages, you may
want to rearrange the tabs. (Rearranging tabs does not affect any controls stored on
that tab page; it simply moves the tab position that appears to the user.)

To rearrange tabs:

Click any tab that’s part of the TabControl you want to modify. (Be sure to select
the entire TabControl and not just an individual tab page.)

Open the Properties window, click the TabPages property, then click the ellipsis
button that appears to open the TabPage Collection Editor dialog box (see Fig-

ure 16-10).

Click the tab you want to move, then click the up and down arrow buttons to move it.

Click OK. Visual Basic Express displays the new arrangement of your tabs.

Using a SplitContainer

@

Using the
Split
Container
Contral

A SplitContainer consists of two panels in which you can place controls. You can customize
the appearance of each panel, hide a panel from view, and even resize both panels
with the mouse as your program runs, as shown in Figure 16-13.

M pc-Schonl Menu Schaol Menu =13
Column B Column B
O Drange sugee O Diange g
CReddieE2 O Reddie 2
© Cpchamares B O ioiraics
© Dredup pudding O Died up pudding
O Green sl () Bresn st

Figure 16-13: The user can resize the panels of a SplitContainer
while the program runs.
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Creating a SplitContainer

A SplitContainer’s two panels can appear either side by side or stacked on top of one
another. Visual Basic Express refers to the lft or top panel as Panell and the right or
bottom panel as Panel2. When you create a SplitContainer, you may want to modify the
properties listed in Table 16-6.

Table 16-6: SplitContainer Properties

Property What it does

BorderStyle Defines the border of the SplitContainer: None, FixedSingle, or Fixed3D. (The default is
MNone, which makes the borders of the SplitContainer invisible when your program runs.)

FixedPanel Defines whether Panell or Panel2 remains a fixed width or height no matter how much
the user may resize the form. (The default is None.)

IsSplitterFixed Defines whether the splitter, which divides the panels, remains fixed in place.
(The default is False so the user can move the splitter while the program runs.)

Orientfation Defines whether the splitter appears vertical or horizontal

PanellCollapsed, ~Defines whether the panel initially appears collapsed or not. [The default is False.)
Panel2Collapsed

Panel1MinSize, Defines the minimum size of Panell or Panel2.
Panel2MinSize

SplitterDistance Defines how far from the left or top the splitter inifially appears, measured in pixels.

Splitterlncrement  Defines how far the splitter moves when the user drags it with the mouse, measured in
pixels. (The default is 1.)

SplitterWidth Defines the width of the splitter, measured in pixels. (The default is 4.)

Once you have drawn a SplitContainer on a form, you can draw additional controls
(such as buttons or check boxes), inside either of its panels. Visual Basic Express treats all
radio buttons inside the same panel as members of the same group, which means only
one radio button in a panel can be selected at any given time.

When modifying a SplitContainer’s properties, you must select the entire
SplitContainer and not just one of its panels. To select a SplitContainer, do one of
the following:

*  Drag the mouse to draw a dotted-line rectangle over both of the SplitContainer’s
panels, as shown in Figure 16-14. Release the left mouse button to highlight the
entire SplitContainer.

*  Click the list box of the Properties window and choose the name of the Split-
Container (not the panel of the SplitContainer), as shown in Figure 16-15.

Customizing Panels in a SplitContainer

In addition to modifying properties for your SplitContainer, you can also modify
properties for either Panell or Panel2. To do so:

1. Click the panel you want to modify in a SplitContainer.
2. Open the Properties window, then modify any properties for your chosen panel,
such as the BackColor property.
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Figure 16-14: Drag the mouse over both Figure 16-15: Use the list box of the
panels of a SplitContainer fo select both Properties window to select the enfire
panels. SplitContainer or just one of its panels.

NOTE You can change the BackColor properties of both Panell and Panel2 of a SplitContainer
so that, for example, one panel appears with a red background and another appears in yellow.
This can make the individual panels easier to see.

Hands-on Tutorial: Understanding Different Layout Controls

The purpose of a layout control is to help you organize other controls, such as radio
buttons, check boxes, and text boxes. This tutorial guides you in ereating different
layout controls so you can see how they appear in a user interface.

1. Open anew project then click OK to display a blank form.

2. Click the TabControl under the Containers category of the Toolbox, mouse over
to the upper-left corner of the form, hold down the left mouse button, and drag
the mouse so the TabControl fills up most of the form.

3. Click the TableLayoutPanel under the Containers category of the Toolbox, mouse
over the TabControl, and click the left mouse button. A TableLayoutPanel appears
on TabPagel of the TabControl you created in step 2.

4. Click the RadioButton control in the Toolbox, mouse over the TableLayoutPanel,
and click the left mouse button. A radio button control appears inside the Table-
LayoutPanel.

o

Repeat step 4 to add another radio button inside the TableLayoutPanel. Notice
that the new control automatically aligns itself within the row and column of the
TableLayoutPanel. Your user interface should look like Figure 16-16.

6. Click the TabPage2 tab of the TabControl. (You may have to click it twice.)

The TabControl displays the blank TabPage2 page.

7. Click the SplitContainer under the Containers category of the Toolbox, mouse
over the TabPage2 page of the TabControl, and click the left mouse button.
A SplitContainer appears.

8. Press F4 to open the Properties window of the SplitContainer then click the Border-
Style property. A downward-pointing arrow appears. Click the arrow and choose
FixedSingle.

9.  Click the RadioButton control in the Toolbox, mouse over the left panel of the

SplitContainer, and click the left mouse button to create a radio button.
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10. Repeatstep 9, but this time click in the right panel of the SplitContainer. Your user
interface should look like Figure 16-17.
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Figure 16-16: A TablelayoutPanel Figure 16-17: A SplitContainer inside
inside @ TabControl a TabControl

11. Press F5. Your user interface appears, displaying TabPagel of the TabControl.

12. Click the TabPage2 tab. The SplitContainer appears inside the TabPage?2 page
of the TabControl.

13. Mouse over the vertical line dividing the SplitContainer until the mouse pointer
turns into a two-way pointing arrow.

14. Hold down the left mouse button and drag the mouse to resize the two panels of
the SplitContainer. (If you make the panels of the SplitContainer too small, part
of the radio button can be hidden from view.)

15. Press ALT-F4 to stop your program, then choose File ¥ Close Project. Click Discard.

Editing Layout Controls

When you create a layout control (such as a panel, GroupBox, TabControl, or Split-
Container), you may need to move or resize it on a form or even delete it altogether.
Fortunately, all layout controls work the same, so moving or deleting a panel is no
different than moving or deleting a GroupBox or TabControl.

Docking a Layout Control

Because layout controls help organize controls on your user interface, consider using
the Dock property to lock the layout control to a specific part of a form so that, no matter
how a user resizes a form, the layout control remains in a fixed location. The six
different Dock property options are:

« Top + Bottom
+ Left + Fill
+ Right + None

When a layout control’s Dock property is set to Top or Bottom, the layout control
remains the same height but its width changes if the user resizes the form, as shown in
Figure 16-18. When the Dock property is set to Right or Left, the layout control remains
the same width but its height changes when the user resizes the form. If the Dock property
is set to Fill, the layout control fills the entire form and changes both its width and height
if the user resizes the form. (The default Dock property value for a SplitContainer is Fill.}
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If the Dock property is set to None, the layout control remains the same size no matter
how large or small the user resizes a form.
To define the Dock property for a layout control:

1. Click the layout control you want to dock. When selecting a SplitContainer, be sure
to select the entire SplitContainer and not just one of its panels.

2. Open the Properties window, then click the Dock property under the Layout cat-
egory. A downward-pointing arrow appears.

3. Click the downward-pointing arrow. A chart appears, showing the options available
for docking, as shown in Figure 16-19.

4. Click a docking location. Visual Basic Express docks your chosen layout control.

TasPagel

Locked Faks

odifiers Friend
= Focus

Causesvaidation Tue -
B Loyout -

Archor Top, Lefl
Fill v

|

Figure 16-19: The Dock property lets
you visually choose a location in which
to dock a control on a form.

The dacking location
idcabing which ber]

Figure 16-18: A TabControl docked e
fo the top of a form.

Moving a Layout Control

If you set the Dock property of a layout control to None, you can move the control
anywhere inside a form. (If the Dock property is not set to None, you won’t be able to
move a layout control.) When you move a layout control, you also move any controls
stored inside it. To move a layout control:

1. Click the layout control you want to move.
If you're selecting a SplitContainer, be sure
to select the entire SplitContainer and not
just one of its panels. Visual Basic Express
highlights your chosen layout control and
. . Move _
displays a Move button in the upper-left button
corner, as shown in Figure 16-20.
2. Mouse over the Move button. The mouse
pointer turns into a four-way arrow.

3. Asyou hold down the left mouse button,
move the mouse to move the layout control
to a new position inside the form.

Figure 16-20: The Move button

s appears as a four-way pointing
4. Release the left mouse button when you're arrow when you select a layout

happy with the control’s new location. control.
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Deleting a Layout Control

When you delete a layout control, you also delete any controls stored inside it, so make
sure you really want to do this before you delete the layout control. To delete a layout
control, follow these steps:

1. Click the layout control you want to delete. If you're selecting a SplitContainer, be
sure to select the entire SplitContainer and not just one of its panels. Visual Basic
Express highlights your chosen layout control.

2. Press DELETE. Visual Basic Express deletes the chosen layout control and any controls
stored inside it.

NOTE Ifyou make a mistake, press CTRL-Z fo retrieve your previously deleted layout control and
any controls stored inside it.

KEY FEATURES TO REMEMBER

Visual Basic Express offers a variety of layout controls to organize the appearance of your

user interface.

*  Panels and GroupBoxes act like boxes in which you can store other types of controls,
such as radio buttons or check boxes. Unlike a panel, a GroupBox includes a Text
property fo display text that you can use to describe the contents of the GroupBox.

*  The FlowlayoutPanel and the TablelayoutPanel can automatically arrange any controls
you place inside either type of panel.

* A TabControl lets you group different controls in the same physical location, but you
can display only one group of controls at a time.

* A SplitContainer displays two panels that the user can resize while your program runs.

*  The Dock property can dock a layout control to one side of a form.

*  When you delete a layout control, you also delete any controls stored inside it.
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DISPLAYING DIALOG BOXES

Most programs require that users respond to questions.
These might be simple yes/no questions like “Do you really
want to delete your file?”, or they might be questions with
a fixed list of options, such as “Which printer do you want
to use?”

When requesting additional information from the user, programs usually
display a dialog box, which poses a question and provides multiple choices for
the user. More complicated dialog boxes, like the typical Print dialog box found
in most programs, may display other choices, such as the size of print margins
and the orientation of the printed page.

Because dialog boxes are so common in user interfaces, Visual Basic Express
provides several built-in dialog boxes that you can use in your own programs.
To incorporate them into your programs, all you need to do is write BASIC code
to display the dialog box, customize the dialog box by changing a few properties,
and retrieve the user’s answer. (Dialog boxes won’t actually do anything until you
write the code to make them work.)

The five dialog box types that Visual Basic Express provides appear under the
Dialogs category of the Properties window, as shown in Figure 17-1.
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Figure 17-1: The Dialogs calegory of
the Toolbox displays all the dialog boxes
you can include in your program.

ColorDialog Displays a Color dialog box
50 users can pick a color.

Creating and Displaying a Dialog Box

To add a dialog box to your program, you first add the dialog box control to the form, then
you write BASIC code to make the dialog box appear and retrieve the user’s choices.

To add a dialog box control to a form, double-click the name of the dialog box you
want to add, such as the OpenFileDialog control. Visual Basic Express displays the dialog
box control at the bottom of the Design window, as shown in Figure 17-2.
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Figure 17-2: Unlike other types of controls, dialog box controls appear under a form, at the
bottom of the Design window.

Once you've added a dialog box control to a form, you need to write the BASIC code
to display it. The command to display a dialog box combines the dialog box control’s
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name with the Showdialog command, like so, where DialogBoxName is the name of dialog
box you want to display.

This tutorial shows you how to display a Color dialog box and retrieve the color the user’s

choice of color from that dialog box.

1. Start a new project, then click OK to display a blank form.

2. Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep it visible.

3. Double-click the ColorDialog control under the Dialogs category of the Toolbox.
The ColorDialog control appears under your blank form.

4. Click the Button control in the Toolbox, mouse over the center of the form, and
click the left mouse button to create a button on the form.

o

Double-click the Button1 control on the form. The Code window appears.

o

Type the lines ColorDialogl.ShowDialog() and Buttoni.BackColor = ColorDialogl.Color
between the Private Sub and End Sub lines, like so:

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

ColorDialogi.ShowDialog()

Buttoni.BackColor = ColorDialogi.Color
End Sub

7. Press F5 to display your user interface, then click the Buttonl control. A Color dialog
box appears, the result of the ColordDialogi.Showdialog() command you typed in step 6.

8. Click a color and click OK. The Buttonl control changes to the color you just chose
because of the Buttoni.BackColor = ColorDialogi.Color command you typed in step 6.

9. Press ALT-F4 to stop your program, choose File ¥ Close Project, then click Discard.

Using the Open and Save Dialog Boxes

The Open and Save dialog boxes display a list of files located within a folder. The Open
dialog box lets users choose an existing file, while the Save dialog box lets users enter a
name of a file to save. Table 17-1 lists some of the properties you can modify to customize
both types of dialog boxes.

Table 17-1: Properties for Customizing Open and Save Dialog Boxes

Property What it does

Filter List the filename descriptions and filters that define specific types of files to display, such as
only files that end with the .exe or .ixt file extensions.

Filterindex Defines which filier to use, as defined by the Filter property.
InifialDirectory  Defines the directory displayed in the Open dialog box.

FileName Conlains the directory and filename that the user selected. Also contains the fext that
initially appears in the File Name text box of the Open dialeg box.
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Defining Filters

Filters determine the types of files that appear in either the Open or Save dialog box.
To display all files, leave the Filter property blank or define a filter that displays all files.

1If you want the Open dialog box to display only files with a certain file extension, you
must define that file extension in the filter. For example, to display only files with a .txt
file extension, use this filter: (*.txt). To display only files with a .exe file extension, use
this filter: (*.exe).

Each filter consists of a filter Tai (G5

description and the filter itself. Filter Luoh 1 | 0 My Decurens HosmE
descriptions identify the type of files Fe) e
the filter displays in the Files Of Type | i

list box in the Open dialog box, as =
shown in Figure 17-3. Typical filter Nty
descriptions might be:

«  Allfiles (*.*)

+ Image files (* jpg;*.gif)

o Text files (*.txt) TN e £_,“_‘
When defining the Filter property G ::: s a (=

of an Open dialog box, you must specify i

the filter description, followed by a sep-  Figure 17.3: The Filter property and the Filter Index

arator bar and then the filter, like so: properties display data in an Open dialog box.

Filter description | Filter

For example:
o Al files (*.%) | (*.%)
e Text files (*.txt) | (*.txt)
e Image files (*.jpg;*.gif) | (*.jpg;*.gif)
You can modify the Filter property of an Open or Save dialog box by changing it in

the Properties window or by using BASIC code.
To modify the Filter property in the Properties window:

1. Click the OpenFileDialog or SaveFileDialog control.

2. Open the Properties window by choosing View » Properties Window, then click
the Filter property in the Properties window and enter the name of your filter.
For example:

ALl files (*.*) | (*.*) | Image files (*.jpg;*.gif) | (*.jpg;*.gif) | Text files
(*.txt) | (*.txt)| Word documents (*.doc) | (*.doc) | Pirated music (*.mp3) | (*.mp3)

To modity the Filter property using BASIC, use the following format:

DialogBoxName.Filtexr = "Type your filter here"

where DialogBoxName is the name of your Open or Save dialog box, and "Type your filter
here" is the actual filter.
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For example, to display a filter in a Save dialog box, you could use the following
BASIC code:

(*.jpg;*.gif) | Text files (*.txt) | (*.txt) | Word documents (*.doc) | (*.doc) | Pirated
music (*.mp3) | (*.mp3)"

The FilterIndex property defines which filter the Open dialog box uses when it first
appears. The FilterIndex property contains a number: 1 represents the first filter stored
in the Filter property, 2 represents the second filter, and so on.

Now, suppose you created the following filter:

Image files (*.jpg;*.gif) | (*.jpg;*.gif) | Text files (*.txt) | (*.txt)

A FilterIndex of 1 would use the Image files (*.jpg;*.gif) | (*.jpg;*.gif) filter and
a FilterIndex value of 2 would use the Text files (*.txt) | (*.txt) filter.

Hands-on Tutorial: Retrieving a Filename from a Dialog Box

(G0
1. Creating
an Open
File Dialog
Box to
Select o
Single File;
2. Selecting
Muliiple
Files inan
Open File
Diglog Box

When used with the Open dialog box, the FileName property stores the name of the file
the user last selected. When used with the Save dialog box, it stores the name of the
file the user entered. This tutorial shows you how to retrieve the name of the file that
the user selected in an Open dialog box as well as the filename the user typed into a
Save dialog box.

1. Start a new project then click OK to display a blank form.

2. Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep the Toolbox visible.

3. Double<lick the OpenFileDialog control under the Dialogs category of the Toolbox.
The OpenFileDialog control appears under your blank form.

4. Double-click the SaveFileDialog control under the Dialogs category of the Toolbox.
The SaveFileDialog control appears under your blank form.

o

Click the Button control in the Toolbox, mouse over the center of the form, and
click the left mouse button to create a button.
Double-click the Button1 control on the form. The Code window appears.

7. Type three lines of code between the Private Sub and End Sub lines, like so:

Private Sub Buttoni Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Buttoni.Click
If OpenFileDialogl.ShowDialog() = DialogResult.0K Then
MsgBox(OpenFileDialogi.FileName)
End If
End Sub

8. Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a second button on the form.
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9. Double-click the Button2 control on the form. The Code window appears.

10. Type three lines of code between the Private Sub and End Sub lines, like so:

Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button2.Click
If SaveFileDialogi.ShowDialog() = DialogResult.OK Then
MsgBox(SaveFileDialog1.FileName)
End If
End Sub

11. Press Fb to display your user interface, then click the Buttonl control. An Open
dialog box appears because of the BASIC code you typed in step 7.

12. Click a filename and click Open. A message box appears, displaying the drive, direc-
tory, and the name of the file you just chose—such as C:\My Documents\Form1.vb.
Click OK to close the message box.

13. Click the Button2 control on the form. A Save dialog box appears.

14. Click in the File Name text box and type a name, such as MyTest.doc, and click Save.
A message box appears, displaying the filename you typed. Click OK to close the
message box.

NOTE The Save dialog box won't actually create a file or save anything in it until you write BASIC
code to create a file and stuff that file with actual data.

15. Press ALT-F4 to stop your program, then choose File » Close Project. A Close Project
dialog box appears. Click Discard.

Using the Folder Browser Dialog Box

&

Creating
and Using
a Folder
Browser
Dialog Box

Use a Folder Browser dialog box to either let a user choose a folder or drive by clicking
the folder or drive name, or create a new folder by clicking a button, as shown in Fig-
ure 17-4. (When the user clicks an existing folder or creates a new one, the name of that
folder is stored in the Folder Browser dialog box’s SelectedPath property.) If the user
clicks the Make New Folder button, a new folder is automatically created with a name
that the user specifies; no BASIC code is necessary.

When the Folder Browser dialog box appears, it displays the contents of the folder
defined by the RootFolder property in the Properties window. By default, the RootFolder
property is set to Desktop (as shown in Figure 17-4), but you can set it to any folder you
wish, as shown in Figure 17-5.

The Folder Browser dialog box lets the user view only those folders that are stored
inside the folder you specify in the RootFolder property. For example, if you specify the
My Music folder in the RootFolder property, the user will be able to view only folders
stored inside the My Music folder.

Limiting users to the folders they can browse simply keeps them from viewing
folders that aren’t relevant to the program. For example, if your program helps users
edit music files stored in the My Music folder, there’s no reason for them to be able to
view the contents of a different folder that doesn’t (normally) contain any music files.
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Figure 17-4: The Browse for Folder dialog box Figure 17-5: The RoolFolder property
lets users click a drive or folder they want fo use, defines which folder initially appears
or create a new folder. in the Folder Browser dialog box.

Hands-on Tutorial: Using a Folder

This tutorial shows you how to retrieve the name of the folder that the user selects in the

Folder Browser dialog box.

& o

Start a new project, then click OK to display a blank form.

Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep the Toolbox visible.

Double-click the FolderBrowserDialog control under the Dialogs category of the
Toolbox. The FolderBrowserDialog control appears under your blank form.

Click the Button control in the Toolbox, mouse over the center of the form, and
click the left mouse button to create a button on the form.

Double-click the Buttonl control on the form. The Code window appears.

Type two lines of code between the Private Sub and End Sub lines, as shown here:

Private Sub Buttoni Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Buttoni.Click
If FolderBrowserDialogi.ShowDialog() = Windows.Forms.DialogResult.0K Then
MsgBox(FolderBrowserDialogi.SelectedPath)
End If
End Sub

Press F5 to display your user interface, then click the Buttonl control. A Folder
Browser dialog box appears because of the BASIC code you typed in step 6.
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8. Click a folder name and click Open. A message box appears, displaying the drive
and the name of the folder you just chose. Click OK to close it.

9.  Press ALT-F4 to stop your program, then choose File ¥ Close Project. Click Discard.
Using the Font Dialog Box
The Font dialog box lets users choose a font, font style, and font size, as well as whether to

use strikeout or underline effects, as shown in Figure 17-6. Table 17-2 lists the properties
in which the Font dialog box stores the user’s choices.

Creating

ondUsing  NOTE  The Script list box in Figure 17-6 lets users select different language characters such as
Dicl eFo'  Arabic or Vietnamese.

ilog Box

Font

Font Font slyie Sio
Microzoht Sans Serf |

Mistizl

O Palgting Linatype
1 Papins

Effects Sample

[ Stk T
] Undering b

Soipt

Figure 17-6: The Font dialog
box lets users define different
appearances for text.

Table 17-2: Properties That Store User Data from the Font Dialog Box

Property What it does

Font.Name Conlains the name of the font that the user chooses, such as Papyrus or MT Exira.

(The default is Microsoft San Serif.)

Font.Bold I the value is True, the user chose Bold. If the value is False, the user did not choose Bold
(The default is False.)

Font.ltalic If the value is True, the user chose ltalic. If the value is False, the user did not choose Italic.
(The default is False.)

Font . Size Contains a numeric value that defines the size of the font, such as 12. (The default is 8.25.)

Font.Strikeout  If the value is True, the user chose Strikeout. If the value is False, the user did not choose
Strikeout. (The default is False.)

Font.Underline  If the value is True, the user chose Underline. If the value is False, the user did not choose

Underline. (The default is False.)

Hands-on Tutorial: Using the Font Dialog Box

Table 17-2 lists all the properties that store the choices the user can make in a Font
dialog box. While you could assign individual Font properties (such as Font.Underline
and Font.Size) to define text that appears in another conurol, it’s often easier to assign
all the Font properties directly to the another control, such as a text box.
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1. Start a new project, then click OK to display a blank form.

2. Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep it visible.

3. Double-click the FontDialog control under the Dialogs category of the Toolbox.
The FontDialog control appears under your blank form.

4.  Click the TextBox control in the Toolbox, move the mouse over the form, and click
the left mouse button to create a text box on the form.

5. Click the Button control in the Toolbox, mouse over the center of the form, and
click the left mouse button to create a button on the form.
Double-click the Buttonl control on the form. The Code window appears.

7. Type two lines of code, FontDialogi.ShowDialog() and TextBox1.Font = FontDialogi.Font,
between the Private Sub and End Sub lines, like so:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click

FontDialog1.ShowDialog()

TextBox1.Font = FontDialogi.Font
End Sub

8. Press F5 to display your user interface, then click in the text box and type a word or
two, such as I see you.

9. Click the Button1 control. A Font dialog box appears because of the Fontdialogi
.ShonDialog() command you typed in step 7.

10. Choose a font, font style, and size, and then click OK. Notice that the text in your
text box appears in the font, font style, and size you just chose.

11. Press ALT-F4 to stop your program, then choose File ¥ Close Project. Click Discard.

Using the Color Dialog Box

@

Creating
and Using

a Color
Dialog Box

The Color dialog box lets users choose a color or even create a custom one, as shown in
Figure 17-7.

Basic cols:

HI T EEE

Figure 17-7: The Color dialog box lets
users choose from a palette of different
colors or create a custom color.
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Table 17-3 lists the properties that store data from the user’s choice in the Color

dialog box.
Table 17-3: Properties That Store User Data from the Color Dialog Box

Property What it does

Color.B Contains the numeric value of the amount of blue used in the color that the user chose.
Color.G Contains the numeric value of the amount of green used in the color that the user chose.
Color.Name Contains the name of the color chosen (such as red). If the user selected a custom color,

its RGB [red, green, blue) value will be stored instead.

Color.R Contains the numeric value of the amount of red used in the color that the user chose.

Using the properties listed in Table 17-3, you could access individual values from
the Red (Color.R), Green (Color.G), or Blue (Color.B) properties, or you could
access the entire color name directly from the Color.Name property. But if you need
to change the color of another control, it’s easier to use BASIC to assign the Color
property of the Color dialog box to the Color property of another control, such as

a text box, as follows:

TextBox1.Coler = ColorDialogi.Color
This simply changes the Color property of a text box named TextBoxl to the color
the user selects from the Color dialog box named ColorDialogl.

Making Your Own Dialog Box

In addition to standard dialog boxes, Visual Basic Express offers two additional dialog
boxes that you might find useful: a message box and an input box. A message box is
designed to display simple messages, warnings, or questions that require the user’s
response. Infrut boxes let the user enter some data, such as a number or text.

Creating a Message Box with the MsgBox Command

The MsgBox command displays a question to the user and waits for the user to click a
own in Figure 17-8. To create a message box, the MsgBox command

button to answer, as
uses three items to define its appearance:

MsgBox (Prompt, ButtonStyle, Title)

Prompt is the text that you want to display inside the message box, ButtonStyle is the
number and types of buttons that will appear inside the message box, and Title is the
text that appears in the title bar of the message box.

The following BASIC code created the message box shown in Figure 17-8:

MsgBox (Do you want to increase global warming to boost the economy?", MsgBoxStyle.YesNo,
"Kyoto Treaty Alert’

This example defines the prompt ("Do you want to increase global warming to boost
the economy?"), the button style (MsgBoxStyle.YesNo), and title ("Kyoto Treaty Alert").
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Tifle Kyoto Treaty Alert

Do you want ko increase global warming to boost the conomy?

Prompt

Buttons

Figure 17-8: The MsgBox command displays a simple dialog box.

NOTE Both the button style and title are optional. If you don’t define a button slyle, the message
box defaults to displaying a single OK button. If you don't define a title, the message box defaults
fo displaying just the name of your project.

Button styles define the appearance and number of buttons your dialog box will
display. Table 17-4 lists the different button styles you can choose from, with a short
explanation and an example of each one.

Table 17-4: Button Styles Used to Define a Dialog Box

Button Style

What it does

Example

MsgBoxStyle.AbortRetryIgnore

MsgBoxStyle.ApplicationModal

MsgBoxStyle.Critical

MsgBoxStyle.DefaultButton1,
MsgBoxStyle.DefaultButton2,
and MsgBoxStyle.DefaultButton3

MsgBoxStyle.Exclamation

MsgBoxStyle.Information

Displays three butions: Abort,
Retry, and Ignore.

Displays a single OK button
and a close box.

Displays a single OK button, a
red critical icon, and a close
box.

Displays a single OK button
and a close box.

Displays a single OK button, a
yellow exclamation point icon,
and a close box.

Displays a single OK buiton, a
white information balloon icon,
and a close box.

MsgHoxStyle. AbortRetrylgnore

VsgBosstyle AbartRetrylenore

MsgRoxStyle ApplicationModal [X]

WaghosStyle, Arpiicationtiodal

=

MsgBoxStyle.Critical [

Q MsgBozstyle. Critical

MsgBoxStyle DefaultButtont [X]

MsgBoxStyle. DefaultButtonl
MsgBoxStyle. Exclamation [

: B Exdamation
MsgBoxStyle. Information [X]
,i) MsgBoxStyle. Informakion

o

[continued]
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Table 17-4: Button Styles Used to Define a Dialog Box (continued)

Button Style What it does Example

MsgBoxStyle.MsgBoxHelp Displays an OK and Help

MsgRoxStyle MsgRoxHelp [X]
butten and a close box. hesirle e » &)

wecBoxshyle MsgioxHap

MsgBoxStyle.MsgBoxRight Displays a single OK buiton " o
MseBoxStyle. MsgBoxitight X
and a close box while right =cliosbeelindich )
aligning the prompt text MBSty Megisiuht
MsgBoxStyle.MsgBoxRt1Reading Displays a single OK button . = "
x| m lo. MsgBoxR1 Read
and a close box that appears in | e il i
the upper-left corner of the VscBoxShyo MsgBoxR: Reading
dialog box. Lol

MsgBoxStyle.MsgBoxSetForeground Displays a single OK button
and a close box.

MsgRoxsStyle. MsgoxSetForeground [X)

WeconShyle MsqBoxSetF oregrourd

‘ G)’(V

MsgBoxStyle.OKCancel Displays an OK and Cancel

MseBoxStyle.OKCancel [X]
butten and a close box. gexsty =L )

WscEovStyle OKancel

[ox J[ corcal

MsgBoxStyle.OKOnly Displays a single OK buiton

MagBoxStyle. OKOnly [
and a close box. -

sCRoyStyle OkTry

ok

MsgBoxStyle.Question Dlsp‘(?ys a single OK b}uﬂon, a Megloxstyle.Question [
question mark balloon icon, e
and a close box P ) tsoBorstyle. Question

MsgBoxStyle.RetryCancel Displays a Retry button, a [ —
Cancel button, and a —
close box. MsgEoxStyle RetryCancel

MsgBoxStyle. SystemModal Displays a single OK buiton

M MsgBoxStyla System... [X)
and a close box. o

MisgBoStyle Systemoda

[continued]
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Table 17-4: Button Styles Used to Define a Dialog Box (continued)

Butten Style What it does Example

MsgBoxStyle.YesNo Displays Yes and No buttons

MsgBoxStyle.YesNoCancel Displays Yes, Ne, and Cancel

MsgBoxStyle. YesNo
along with a close box. desty

WecEDyStyle Vesho

ves W |

MsgBoxStyle. YesNoCancel

buttons along with a close box.
ek tyle YesHaCancel

ves w0 [l |

Hands-on T ial: Using the MsgBox Comm

Once you've created a message box, you can determine which button the user clicked
to make the message box go away. Table 17-5 lists the integer values that the MsgBox
command retums, depending on which button the user clicks.

Table 17-5: Values that Define Button Clicks

Constant  Value |Constant Value
oK 1 Ignore 5
Cancel 2 Yes 6
Abort 3 Ne 7
Retry 4

Here’s how to do it:

Start a new project, then click OK to display a blank form.

Choose View » Toolbox to display the Toolbox, then choose Window P Auto Hide
to keep it visible.

Click the Button control in the Toolbox, mouse over the center of the form, and
click the left mouse button to create a button on the form.

Double-click the Button1 control on the form. The Code window appears.

Type the following three lines between the Private Suband End Sub lines:

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

Dim I As Integer

I = MsgBox("Do you want to develop weapons of mass destruction?”,_
MsgBoxStyle.YesNoCancel, "PC-Apocalypse”)

MsgBox("This is the button you clicked: " & CStr(I))
End Sub

(You'll learn what the Dim I As Integer line means in Chapter 18 and what the
CStr(I) command means in Chapter 20.)
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6. Press F5 to display your user interface, then click the Buttonl control. A message
box appears, as shown in Figure 17-9.

7. Click No. A new dialog box appears, as shown in Figure 17-10, which displays the
number 7. From Table 17-5, you can see that the number 7 means that the user
clicked the No button. By knowing which button the user clicked, your program
can then take appropriate action. Click OK to close the dialog box.

8. Press ALT-F4 to stop your program, then choose File ¥ Close Project. Click Discard.

PC Apocalypse Windowshpplication1 [X]

£ you wan: to develon wesnans of mhass destruction? Thes i the button you cicked: 7

Figure 17-9: The MsgBox command Figure 17-10: The second MsgBox command
displays a simple message box. shows a dialog box displaying the number of
the button the user clicked.

Creating a Different Message Box with the MessageBox Command

As an alternative to the MsgBox command discussed so far, Visual Basic Express offers a
similar MessageBox command that creates a message box that looks similar to Figure 17-11.

Hot dog, question

6 “bicudd you eat insect parts In your food?
e Figure 17-11: A message box created

with the MessageBox command

To create this type of message box, use the following BASIC syntax:
MessageBox.Show(Text, Caption, Buttons, Icon, DefaultButton)

Text contains the word or phrase that you want to appear inside the message box.
Caption contains the text that will appear in the title bar of the message box. Buttons
defines the number and type of buttons that will be displayed, such as an OK, Cancel,
Yes, or Retry button. Icon defines the type of icon, if any, to display inside the message
box. DefaultButton defines the button that appears highlighted when the message box
first appears.

The following BASIC commands created the message box shown in Figure 17-11:

MessageBox.Show("Would you eat insect parts in your food?", "Hot dog question”,_
MessageBoxButtons.OKCancel, MessageBoxIcon.Hand, MessageBoxDefaultButton.Buttoni)

While this example of a message box shows an OK and Cancel button, you can
choose from six different types and numbers of buttons, as listed in Table 17-6.

Table 17-6: Button Choices for a Message Box

Button Style What it does

MessageBoxButtons . AbortRetrylgnore Displays three buttons: Abort, Retry, and Ignore. (The close box
appears dimmed.)

MessageBoxButtons. 0K Displays a single OK button and a close box.
(continued)
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Table 17-6: Button Choices for a Message Box (continued)

Butten Style What it does

MessageBoxButtons . OKCancel Displays an OK button, a Cancel button, and a close box.

MessageBoxButtons . RetryCancel Displays a Retry button, a Cancel button, and a close box.

MessageBoxButtons. Yesho Displays a Yes button, a No button, and a close box

MessageBoxButtons. YesNoCancel Displays a Yes bution, a No butien, a Cancel button, and a
close box.

In addition to displaying text inside a message box, you can also display one of nine
different types of icons, as listed in Table 17-7.

Table 17-7: Icons You Can Display in a Message Box

Icon What it does

MessageBoxIcon.Asterisk Displays a lowercase i inside a balloon.

MessageBoxIcon.Error Displays a white X inside a red circle.

MessageBoxIcon.Exclamation Displays an exclamation point inside a yellow triangle.
MessageBoxIcon.Hand Displays a white X inside a red circle (idenfical to the Error icon)
MessageBoxIcon.Information Displays a lowercase i inside a balloon (identical fo the Asterisk icon).
MessageBoxIcon.None Does not display an icon.

MessageBoxIcon.Question Displays a question mark inside a circle.

MessageBoxIcon.Stop Displays a white X inside a red circle (idenfical to the Error icon).
MessageBoxIcon.Warning Displays an exclamation point inside a yellow triangle (identical to the

Exclamation icon).

And you can designate a default button that appears highlighted when the message
box first appears. Because a message box can only display up to three buttons, you can
choose one of three default buttons:

MessageBoxDefaultButton.Buttoni Highlights the first button closest to the left edge of
the message box.
MessageBoxDefaultButton.Button2 Highlights the second button from the left.

MessageBoxDefaultButton.Button3 Highlights the third button from the left.

Hands-on T ial: Using the MessageBox Command

This tutorial shows you how to use the MessageBox command to create a message box and
determine which button the user clicked.

1. Start a new project, then click OK to display a blank form.

2. Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep it visible.

3. Click the Button control in the Toolbox, mouse over the center of the form, and
click the left mouse button to create a button on the form.

4. Double-click the Buttonl control on the form. The Code window appears.
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5. Type the following three lines between the Private Suband End Sub lines:
Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)_
Handles Buttoni.Click
Dim Button As String
Button = MessageBox.Show("Click a button", "Button Test",_
MessageBoxButtons.YesNoCancel)
MessageBox.Show("This is the button you chose = " & Button)
End Sub
6. Press F5 to display your user interface, then click the Button1 control. The message
box appears, as shown in Figure 17-12.
7. Click Yes. A dialog box appears (Figure 17-13), which displays the number 6. From
Table 17-5, you can see that this means that the user clicked the Yes button.
Button Test
Clizk 2 buttcn Thiz is the bubton you chosz = 6
Ves Ok
Figure 17-12: The message box cre- Figure 17-13: The dialog box displays
ated by the MessageBox command the number of the button the user clicked.
8. Click OK to close the dialog box, then press ALT-F4 to stop your program. Choose
File » Close Project, then click Discard.
Creating an Input Box

An inpul box displays a prompt, title, and text box where the user can enter data, as
shown in Figure 17-14. The BASIC syntax for creating an input box looks like this:

InputBox (Prompt, Title, Default answer)

| Formdvb | Ferl b [Design] | - X
J#Buttenl ¥|| 7 ok v

EPublic Class Forml

= Privste Sub Buttonl Click(SyVsl sender ks System.Chject, Eylal e ks Syotem.Evencirgs) Handle

Dim Answer ls Scring
fnswer = InputBox("Prompt Lexts
End Sun

"Title cextT)

Fnd Class

Pramp test
Cancel E

Figure 17-14: An input box allows the user fo enter data. In this example, there is no Default answer.

Prompt represents text that appears inside the input box, and Title represents text

that appears in the title bar. Default answer represents data that always appears inside

the input box whenever it pops up on the screen. If you don’t want to display a default

answer, you can just shorten the InputBox command like so:

InputBox (Prompt, Title)
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To retrieve a value from an input box, you need to assign a variable, as a string data

type, to the InputBox command. For example:

Answer = InputBox("Prompt text", "Title text")

Hands-on Tutorial: Using an Input Box

This tutorial shows you how to use an input box to retrieve data entered by the user.

Geffing
Data from
an Input Box

2.

Start a new project, then click OK to display a blank form.
Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep it visible.

Click the Button control in the Toolbox, mouse over the center of the form, and
click the left mouse button to create a button on the form.

Double-click the Buttonl control on the form. The Code window appears.

Type the following three lines between the Private Suband End Sub lines:

Private Sub Buttoni Click(Byval sender As System.Object, ByVal e As System.EventArgs)
Handles Butteni.Click

Dim Answer As String

Answer = InputBox("Prompt text", "Title text")

MsgBox(Answer)
End Sub

Press Fb to display your user interface, then click the Buttonl control. An input box
appears (see Figure 17-14). Type I am here into the box and click OK. A dialog box
appears, displaying the text you typed. Click OK to close the dialog box.

Choose File » Close Project then click Discard.

KEY FEATURES TO REMEMBER

Visual Basic Express provides builtin dialog boxes and message boxes that you can plug
into your programs to provide a consistent user interface. When creating these boxes, you
need to know how to display them and how o refrieve the specific choices the user makes in
Visual Basic Express includes several standard dialog boxes that you can create and display,
such as Print, Open, and Save dialog boxes.

*®* You can customize most dialog boxes.

*  When the user makes a choice from a dialog box, that choice is stored in a property of
the dialog box control.

.

You can use the MsgBox or MessageBox command to create your own message boxes that
you can customize with text, icons, and the number and type of buttons to display, such
as an OK or Ignore button.

*  An input box lets the user enter data.

Dynamic Help changes its list of help topics based on what you're doing when you
choose help.
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USING VARIABLES AND
CONSTANTS

When a program accepts data from the user, it stores that
data temporarily in the computer’s memory. Because the
value of any data can vary each time the program runs,
the portion of the computer’s memory that stores data
temporarily is called a variable. Without variables, not only would programs be
unable to accept data from the user, but they could work only with fixed values,
meaning that the program would do the same thing every time it ran.

To see how useless fixed values can be in a program, examine the following
BASIC code that simply multiplies 2 times 2 and displays the result in a dialog box:

Dim Total As Integer
Total = 2 * 2
MsgBox (Total)

This code’s three lines do the following:
Line 1 This line consists of three parts: Dim, Total, and As Integer. The Dim
keyword (short for dimension) tells the computer to set aside, or dimension,
part of its memory to store data. Total is the name of the variable used to
identify the data. As Integer tells the computer that the variable can store
only integers (whole numbers, like 4 or 89, but not decimal numbers, such
as 2.34 or 120.9).



Line 2 This line multiplies 2 times 2 and stores the result in the variable Total.

Line 3 This line tells the computer to run the Msgox command, which displays a
message box on the screen and displays the contents of the Total variable.

This program works, but it's relatively useless because it calculates the same results

every time. More useful are programs that can accept different data and manipulate
that data in a consistent way, as shown in the following BASIC code:

Dim Total, Boxes, ItemsPerBox as Integer

Boxes = InputBox ("How many boxes do you have?")
ItemsPerBox = InputBox ("How many items are in each box?")
Total = Boxes * ItemsPerBox

MsgBox (Total)

This example consists of five lines that do the following:

Line 1 The Dim keyword creates three variables called Total, Boxes, and ItemsPerBox,
which can all hold integer (whole number) values.

Line 2 This line uses the InputBox command to display an input box to the user
that asks “How many boxes do you have?” The number the user enters in the input
box is stored in the Boxes variable.

Line 3 This line also uses the InputBox command to display an input box that asks
“How many items are in each box?” The number the user enters in the input box is
stored in the ItemsPerBox variable.

Line 4 This line multiplies the value stored in the Boxes variable by the value
stored in the ItemsPerBox variable. This result is stored in the Total variable.

Line 5 This line runs the MsgBox command, which displays a message box on the
screen showing the contents of the Total variable.

Unlike the previous example, which always multiplied 2 times 2, because this

example uses variables it can multiply any two numbers that the user enters into the
program. Variables simply make programs more versatile and ultimately more useful.

Declaring Variables

Declaring
Variables

231 Choprer

Before you can use a variable, you must first create, or declare, it. When you declare a
variable you:

Tell the computer which parts of your program have permission to store and
retrieve data in a variable
Tell the computer the name of your variable

Define the type of information that variable is allowed to hold

You must declare a variable before you can use it. If you don’t, Visual Basic Express

alerts you by underlining the variable name in your code with a blue squiggly line, as
shown in Figure 18-1.

Variable declarations usually appear as one of the first lines in your BASIC code,

with the following syntax:

ScopeType VariableName As DataType

18



Blue squiggly lines identify undeelared variables
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Figure 18-1: Visual Basic Express shows you any undeclared variables in your code.

ScopeType defines which parts of your program can access the variable. The two
keywords you can use for ScopeType are Dim or Public, as in these examples:

*  Dim VariableName As DataType
# Public VariableName As DataType

The Dim keyword creates variables that can be modified only within one part of
your program. This helps reduce errors, because the fewer parts of your program that
can modify a variable, the less likely your program will store the wrong data into a
variable by mistake. The Public keyword creates variables that can be modified by all
parts of your program. This increases the chance of errors because one part of your
program may accidentally modify a variable that another part of your program needs.

VariableName defines the name of the variable, which is often a short, descriptive
name that identifies the variable contents, such as FirstName or PhoneNumber.

DataType defines the type of information (known as the data type) the variable can
hold. By restricting the type of information a variable can hold, you can prevent your
program from accidentally storing the wrong data in a variable. For example, if a vari-
able is supposed to hold a number, such as a price, storing a name in that variable will
likely cause problems because you can’t use a name in a mathematical equation.

Defining a Data Type

The most important part of a variable declaration is the data type, which defines the data
the variable is allowed to hold. A data type can be either a number ortext. Numbers can
be as simple as 7 or 21 or as extreme as -3.095751375 or 266,819,031.764. Text can
consist of one or more keyboard characters, including letters (a, B, X, u), symbols (8, #,
&, @), and numbers (1, 32, 984.84).

Declaring Variables as a String Data Type

To define a variable to hold only text, you must declare it as a string data type, like so:

Dim VariableName As String

If you store numbers in a variable defined as a string data type, you can’t perform
any mathematical calculations on those numbers until you convert them from a string
to a number data type such as an integer (this is explained in Chapter 20).

Here are some examples of string data type variable declarations:

Dim CompanyMame As String
Dim SocialSecurityNumber As String
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To store text into a string variable, you enclose data inside quotation marks, like so:

CompanyName = "Seattle Computer"”
SocialSecurityNumber = "123-00-9876"

Visual Basic treats everything within double quotation marks as a string, whether
that information is a letter, a symbol, or a number. If you omit the beginning or ending
quotation mark, your program won't work correctly.

Technically, computers can understand only numbers. Computers assign a unique
numeric value to every character you might want to display, including letters, symbols,
and foreign language characters. To allow computers to share data with one another, all
computers assign the same unique numeric values to the same characters, according to
a universally accepted method of representing characters known as Unicode.

In Visual Basic, a string variable can hold anywhere from zero to 2 billion Unicode
characters. Obviously, the more Unicode characters you store, the more memory your
variable will need, which is measured in storage units known as bytes.

Table 18-1 lists the technical specifications for the string data type, showing how
much data you can store in a single String variable and how much storage memory the
variable will require.

Table 18-1: Technical Specifications for the String Data Type

Data type Range of values it can hold Storage

String 0 to approximately 2 billion Unicode characters 10 bytes + (2 * string length)

For example, to store a string that consists of 25 Unicode characters, the computer
would need approximately 10 bytes + (2 * 25), or 60 bytes, of storage.
Declaring Variables as a Whole Number Data Type
In order to declare a variable to hold only numbers, you must decide the following:

¢  The type of numbers you want to store, whether whole numbers (integers) or deci-
mal numbers
¢  The minimum and maximum range of numbers you want your variable to hold

To store whole numbers, you can declare a variable to be one of four different data
types: byte, short, integer, or long.

Dim Dogs As Byte

Dim NumberofElves As Short
Dim IQLevel As Integer
Dim LiesTold As Long

Visual Basic offers four different data types that all hold whole numbers because, as
you can see in Table 18-2, each data type can hold a different range of values.

What criteria should you follow when choosing each type? For example, if you want
a variable to hold a person’s age, you could declare it as a long data type, like so:

Dim YourAge As Long
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Table 18-2: Technical Specifications for Whole Number Data Types

Data type Range of values it can hold Storage
Byte 0to 255 1 byte
Short -32,768 t0 32,767 2 bytes
Integer -2,147,483,648 to 2,147,483,647 4 bytes
long -9,223,372,036,854,775,808 t0 9,223,372,036,854,775,807 8 bytes

Unfortunately, defining a variable as a long data type means that someone could
enter a value of -746, 294,543 for her age and your program would happily store it—
and possibly crash when faced with such an obviously incorrect age. Because you know
a person’s age can range from 0 to around 100 (single to triple-digit numerals}), you
should declare the YourAge variable as a byte data type, because it can store only values
from 0 to 255. Figure 18-2 shows what happens if the user enters data outside the accept-
able range of values for a specific data type, such as the byte data type.
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Figure 18-2: If the user fries to store a value that lies outside a variable’s data type range, Visual Basic
Express displays a warning.

By choosing the correct data type for a variable, you can protect your program from
inadvertently accepting invalid information, such as an age of 978 or the number of
children in a family as -46.

As an added bonus, the smaller the range of values a data type can hold, the less
memory it requires to hold it. Consider the following two variables:

Dim Boys As Byte

Dim Girls As Integer
Boys = 14

Girls = 14

Although both the Boys and Girls variables hold a value of 14, Boys is a byte data type,
which requires only 1 byte of memory to store, while Girls is an integer data type, which
requires 4 bytes of memory to store. While the difference of 3 bytes may seem fairly
trivial, the choice of a data type that requires the smallest amount of storage space,
while still holding the range of values you need, can make your program run slightly
faster and use less memory.
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Declaring Variables as a Decimal Number Data Type

Whole numbers are convenient to use, but you may need to use decimal numbers to
represent other types of data, such as temperatures (98.6), prices (13.95), or percent-
ages (75%). When storing decimal numbers, you can declare a variable as one of three
different data types—single, double, and decimal—like so:

Dim StarTrekFanatic As Single
Dim Twins As Double
Dim IQofaPolitician As Decimal

The single data type gets its name from the fact that the range of values it can store
are known as single-precision values. As Table 18-3 shows, the highest value a single data
type can store is 3.402823E38, which is written in scientific notation (the Estands for
exponent). Using scientific notation, rather than typing a number as 1,409,904,392, you
can type the number as 1.409904392E9.

Table 18-3: Technical Specifications for Single, Double, and Decimal Data Types

Decimal number

data types Range of values it can hold Storage

Single -3.402823E38 to —1.401298E-45 [negative values) 4 bytes
1.401298E-45 to 3.402823E38 (positive values)

Double —-1.79769313486231E308 to -4.94065645841247E-324 [negative values) 8 bytes
4.94065645841247E-324 1o 1.79769313486232E308 (positive values)

Decimal +/-79,228,162,514,264,337,593,543,950,335 [no decimal poini) 12 bytes

+/-7.9228162514264337593543950335 (up to 28 decimal places)

The double data type gets its name from the range of values it can store, known as
double-precision values. The double data type can store an even greater range of extremely
small or extremely large decimal numbers, but using twice the storage space as a single
data type.

The decimal data type can hold the widest range of extremely small to extremely
large decimal numbers, and its greater storage space requirements (12 bytes) reflect the
additional memory needed to hold such extreme values.

Assigning Valves to Numeric Data Types

To store numbers into either a decimal (single, double, decimal) or whole number (byte,
short, integer, long) data type, you can assign a number directly to the variable, assign a
variable to another variable, or assign a mathematical expression to a variable.

To assign a number directly to a variable, enter the number itself, like so:

Dim DumbCEOs As Long

Dim PercentageofGreedyCEQS As Double
DumbCEOs = 8452
PercentageofGreedyCE0S = 42.0197

You can also assign the value of one variable to another, like so:

Dim DeadRats, HotDogs As Integer
DeadRats = 57
HotDogs = DeadRats
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When assigning the value of one variable to another, each variable must consist
of the same data type. In this example, the DeadRats and the HotDogs variables are both
integer data types.

If you assign the value of a decimal variable type (such as single) to a whole number
data type (such as integer), visual Basic rounds off your numbers. For example, consider
the following:

Dim FakeAge As Integer
Age = 57.85
FakeAge = Age

The last line assigns the value of 57.85 to the FakeAge variable, but because the
FakeAge variable can hold only integer values, the FakeAge variable rounds the number
to 58 and stores that value instead.

This problem can also occur when assigning values from different decimal data types,
such as from a decimal data type to a single data type. Because a single variable type can’t
hold numbers with as many decimal places as a decimal or double data type can, Visual
Basic will round off your numbers, which may skew the accuracy of your data.

Finally, you can also assign a mathematical expression to a variable, like so:

Dim StockPrice, Shares, Total As Single
Total = StockPrice * Shares

Be careful when mixing different data types in a mathematical expression, because
if your mathematical expression calculates values using decimal data types, but you
assign the result to a whole number data type, Visual Basic will round off the result to fit
itin the whole number data type.

Declaring Variables as a Date

Visual Basic can also create variables that hold dates and times. Table 184 shows that
the date data type can store dates ranging from 0:00:00 (midnight}) January 1, 0001, to
11:59:59 pM December 31, 9999,

Table 18-4: Technical Specifications for the Date Data Type

Data type  Range of values it can hold Storage

Date 0:00:00 [midnight) January 1, 0001, to 11:59:59 M December 31, 9999 8 bytes

To assign a date to a Date variable, you must do the following:

e Enter the date in the format MM/DD/YYYY and the tme in the format kh:mm:ss

* Enclose the date and/or time between # symbols, like so: #12/3/2006%

When you assign a date to a Date variable, you can omit defining the time, like this:

Dim EndoftheWorld As Date
EndoftheWorld = #04/15/2007#

When you omit a time, Visual Basic assumes the time to be 0:00:00 (midnight), so
this BASIC code stores the date April 15, 2007, into the Endofthelorld variable along with
the time of 0:00:00.
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When specifying a time, you can specify either AM or PM, or use military tume, like so:

Dim EndoftheWorld As Date
Endofthelorld = #04/15/2007 4:32:07 PM#

or

Dim EndoftheWorld As Date
Endofthelloxld = #04/15/2007 16:32:074#

Declaring Variables as Boolean and Character Values

Visual Basic provides two other data types called boolean and char. A boolean data type
can hold only one of two values: True or False. To assign a value to a boolean data type,
you can cither assign the True or False value directly to a variable or a conditional
expiession (see Chapter 21) that evaluates to a True or False value, like so:

Dim ILovelinux As Boolean
Ilovelinux = False
ILovelLinux = (34 > 2)

The second line stores the value of False into the ILovelinux variable. However, the
next line contains a conditional expression, which evaluates whether 34 is greater than
the number 2. Because this is true, it stores the value True into the ILovelinux variable.

A char data type can hold only a single character, such as the letter Xor the symbol
&. To assign a character to a Char variable, surround the character in double quotation

marks, like tl

Dim Grade As Char
Grade = "A"

Table 18-5 shows the range of values the boolean and char data types can hold,
along with their memory storage requirements.

Table 18-5: Technical Specifications for the Boolean and Char Data Types

Data type Range of values it can hold Storage
Boolean True or False 2 bytes
Char A character code from O to 65,535 2 bytes

Naming a Variable

A variable name can identify the type of information a variable can hold. For example,
to store a name, you could use a variable called Name or one called EP4_8Cje. The only rule
when naming a variable is that all variable names must begin with a letter, but the name
itself can consist of both uppercase and lowercase letters and characters. For example,
BirthRate, Tax_Account_Info_2005, and G73leW31 are all valid variable names.

Generally, you should keep variable names short (because you may have to
type them multiple times), but descriptive (so you can figure out exactly what type
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of information they hold). Be sure to spell variables correctly everywhere you want to
use them, because if you misspell a variable name, Visual Basic Express will not be
able to identify the misspelled variable and your program may not work correctly.

Defining the Scope of a Variable

The scope defines which parts of your program can access a particular variable. A
variable can have four types of scope:
Block A small chunk of code within a procedure.

Procedure A miniature program typically designed to perform one specific task.
It is usually defined by a first line that begins with Private Sub and a last line that
ends with End Sub. Most variables are defined within the scope of a procedure.

Module A separate file that can contain one or more procedures.

Namespace A group of names that include one or more files that make up an

entire Visual Basic project.

To prevent errors, programmers define the scope of variables as narrowly as
possible to restrict access to those variables. The fewer parts of your program that can
change the contents of a variable, the less likely that a variable may change in an
unpredictable way that could mess up the way your program works.

Defining Procedure Scope

The most common way to define the scope of a variable is within a procedure. The
other types of scope (block, module, and namespace) are used only when you need to
either restrict access to a variable to a small chunk of code (block scope) or open up
access to a variable from other parts of your program outside of a single procedure
(module and namespace scopes).

To define a variable with a procedure scope, you must use the following syntax as
one of the first lines inside a procedure:

Dim VariableName As DataType

Any BASIC code that appears inside the same procedure as your variable
declaration can now store data in and retrieve data from that variable, like so:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click
Dim Total As Integer

Total = 4
MsgBox (Total)
End Sub

In this example, the Total variable can be used by any BASIC code inside this
procedure. However, any BASIC code outside this procedure will be unable to use the
Total variable.

Defining Block Scope

You can also restrict access to a variable within a chunk of BASIC code (known as a
block). Visual Basic defines a block of code as anything containing a starting and ending
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statement, such as an If-Then statement, where the start of the block is defined by the If
keyword and the end of the block is defined by the End-If statement. For example:

If Condition Then ' Starting statement
Dim Total As Integer
End If ' Ending statement

If you look at the following example, you'll see a variable named NewTotal declared
within the block of an If-Then statement. The boldface code is the piece that can access
the NewTotal variable. In this case, the block is defined by the beginning and end of an If-
Then statement.

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click
Dim Total As Integer
Total = 4
MsgBox (Total)
If Total = 4 Then
Dim NewTotal As Integer
NewTotal = -97
MsgBox (NewTotal)
End If
Total = NewTotal'This line won't work
MsgBox (Total)
End Sub

The boldface area defines the block where the NewTotal variable can be accessed.
The third line from the bottom, Total = NewTotal, won’t work, because, since it is outside
of the block, the NewTotal variable is undeclared and Visual B: treats the NewTotal vari-
able as nonexistent and thus raises an error message.

Defining Module Scope

A moduleis a file that can contain multiple procedures. When you declare a variable with
module scope, any BASIC code stored in the same module can access it. To create a vari-
able with module scope, declare the variable as one of the first lines in a module and
outside of any procedures, as in the following:

Public Class Formi
Dim ModuleTotal As Integer

Private Sub Buttoni Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click
Dim Total As Integer
ModuleTotal = 40
MsgBox(MeduleTotal)
Total = ModuleTotal / 2
MsgBox(Total)
End Sub
End Class
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Here, ModuleTotal is a variable that can be accessed by any procedure stored in the
same module, while the Total variable can be accessed only from within a single pro-
cedure. The first MsgBox command displays the value of the ModuleTotal variable, which is
declared outside the procedure but assigned a value of 40. The second MsgBox command
divides the value of ModuleTotal and displays it in a dialog box (Figure 18-3).
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Figure 18-3: A variable declared outside a procedure can be accessed by any procedure stored in that
same module.

Defining Namespace Scope

Namespace scope means that every part of your program, even procedures stored in
separate files, can access your variable. While this might seem convenient, be careful
when you use this type of scope, because it may make it possible for one part of your
program to alter a variable that ultimately screws up and crashes your entire program.
To create a variable with namespace scope, declare the variable as one of the first
lines in a module and outside any procedures using the Public keyword instead of Dim:

Module Module1
Public GlobalVariable As Integer
End Module

Public Class Formi
Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click
Dim Total As Integer
GlobalVariable = 50
MsgBox(GlobalVariable)
Total = ClobalVariable / 2
MsgBox(Total)
End Sub
End Class

This example shows BASIC code stored in two different files. The first file, Modulel,
simply declares GlobalVariable as a namespace scope variable accessible by any part of the
program. The second file, Form1, assigns a value of 50 to GlobalVariable, displays its value in

a message box, and then divides the value of GlobalVariable in half to display this result in a
second message box.
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Variable Declaration Shortcuts

Using
Varigble
Declaration
Shertcuts
and
Censlants

Every programming language includes many shortcuts that make it easier for you to
write programs. Visual Basic allows you to:

+  Declare multiple variables on a single line
*  Declare variables with initial values
Declaring Multiple Variables on a Single Line

To declare multiple variables of different data types, you can store each variable
declaration on a separate line, like so:

Dim Total As Integer
Dim FirstName As String

However, the more variables you declare, the messier your code can get if you store
each declaration on a separate line. For example:

Dim Total As Integer

Dim NumbexOfPlayers As Integer
Dim Answer As String

Dim FirstName As String

While you can store one variable declaration per line, you can save space by com-
bining multiple variables in a single declaration and separating them with commas:

Dim Total, NumberOfPlayers As Integer
Dim Answer, FirstName As String

If you declare a variable but don’t use it anywhere in your program, Visual Basic
Express highlights the unused variable with a green squiggly line, as shown in Figure 18-4.

NOTE Visual Basic Express highlights undeclared variables with a blue squiggly line. If you
declare a variable but don't use it, it highlights those variables with a green squiggly line.

Green squiggly lines identify unused variobles
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Sl - ‘ # Click

SFublic Class Fosml
a Private Sub Bupfony Click(Dyilal s=ader hs System.Obiect, Bgisl = A= Syster. BventArgsi Fandles Bustond.Click)
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Figure 18-4: Unused variables are highlighted so you can either write code to use them or delete them.
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Declaring a Variable and Assigning an Initial Valve on a Single Line

Normally, using a variable is a two-step process: First, you declare a variable, then you
assign a value to it, like this:

Dim LostRecords As Integer
LostRecoxds = 120

As a shortcut, you can declare a variable and assign it a value on one line:

Dim LostRecords As Integer = 120

This code declares LostRecords as an integer and assigns it a value of 120.

NOTE To declare a variable and assign it a value, you can declare only one variable at a time.

Declaring Constants

Unlike variables, constants always contain a fixed value. To declare a constant, use the
following syntax:

Const ConstantName As DataType = ConstantValue

ConstantName represents the name of your constant; DataType represents the type of
data the constant represents, such as an integer or string; and ConstantValue represents a
fixed value, as shown here:

Const MinHeight As Integer = 48

The main reason to use a constant is to avoid having to type a specific value into
your code, such as:

Dim Total, Price As Single
Price = InputBox (“"What price did you pay?")
Total = Price * 0.075%

In this code, the value 0.075 might not make any sense. However, if you use a
constant, you can replace a cryptic value with a descriptive name, like so:

Dim Total, Price As Single

Const SalesTax As Single = 0.075

Price = InputBox ("What price did you pay?")
Total = Price * SalesTax

In this example, you can see that the value 0.075 actually represents a sales tax. Now
suppose you write a huge program that uses the value 0.075 in a dozen different places.
If the value of sales tax changes from 0.075 to 0.085, you would have to change this value
in each of a dozen different places. If you forget to do this in just one place, your pro-
gram might not work correctly. However, if you use constants, you'd need to change
this value only once, in the constant declaration, and Visual Basic would automatically
insert the new value of 0.085 everywhere the SalesTax constant is used.
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Using constants offers two advantages:

+  Constants replace specific values with descriptive names.

*  Constants let you change a specific value in multiple places quickly and easily.
If you want every part of your program to access a constant, you can declare the

constant using the Public keyword:

Public Const MinHeight As Integer = 48

Because constants never change their values, you don’t have to worry that any part
of your program will accidentally mess up the value of a constant.

Hands-on Tutorial: Declaring Variables and Constants

Variables allow a program to respond to different data types and values. In this tutorial,
you'll see how the Code window can help you create v
how the scope of ditferent variables works.

riables, how to use constants, and

1. Load Visual Basic Express, then press CTRL-N to display the New Project dialog box.
Click OK to display a blank form.

2. Choose View » Toolbox to display the Toolbox.

3.  Click the Button control in the Toolbox, mouse over the center of the form, and
click the left mouse button to create a button on the form.

4. Double-click the Buttonl control on the form. The Code window appears.

5. Type Dim MyAge As Integer between the Private Sub and End Sub lines, like so:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click

Dim MyAge As Integer
End Sub

6. The MyAge variable is underlined a green squiggly line, as shown in Figure 18-5.

Green squiggly lines idantify unused variables

| “Form1.vb*| Forml.vb[Cesan? | - X
| o#paen: v | # ik @
E Pusliz Clasa Forml =

huj Class

Figure 18-5: Mouse over a variable underlined by a squiggly line to display
an explanation of why Visual Basic Express underlined the variable name.

7. Type MyAge = InputBox ("What is your age?") between the Private Suband End Sub lines:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click
Dim MyAge As Integer
MyAge = InputBox ("What is your age?")
End Sub

Chapler 18



8.  The green squiggly line under the MyAge variable disappears because you're now
using the MyAge variable in your program.

9. Press F5. Your user interface appears.

10. Click the Buttonl control. An input box appears.

11. Type Five and click OK. The Code window highlights the code displaying the input
box and displays an error message to help you identify the problem.

12. Click the close box of this error message window, then choose Debug » Stop
Debugging. Your program stops running and displays the Code window again.

NOTE When festing your program within Visual Basic Express you are debugging. When you
choose Debug * Stop Debugging, you stop your program from running.

13. Type three lines, shown here in boldface, between the Private Sub and End Sub lines,
like so:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click
Dim MyAge As Integer

Const Dog As Integer = 7

MyAge = InputBox ("What is your age?")

DogAge = MyAge * Dog

MsgBox ("Your age in dog years = " & CStr{(DogAge))
End Sub

14. Notice that the Code window underlines DogAge with a blue squiggly line. Mouse
over DogAge and a window pops up to help you identity the problem: Name “DogAge”
is not declared.

15. Choose Project » Add Module. An Add New Item dialog box appears.

16. Click Add. A Modulel.vb file appears inside the Solution Explorer window and the
Code window appears.

17. Type Public DogAge As Integer between the Module and End Module lines to create a vari-
able with namespace scope (which can be accessed by your entire program):

Module Module1
Public DogAge As Integer
End Module

18. Click the Form1.vb tab in the Code window (see Figure 18-6). The squiggly line
no longer appears under the DogAge variable because it has been declared in the
Modulel.vb file. Even though you can’t see the DogAge variable declaration in the
Forml.vb Code window, you can still use it because it's been declared.

19. Press F5 to display your user interface, then click the Button] control. An input box
appears and asks, What is your age?

20. Type 5 and click OK. A dialog box appears and displays Your age in dog years = 35.
Click OK to close the dialog box.

21. Press ALT-F4 to stop your program and the Close Project dialog box appears. Click
Discard.
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Figure 18-6: Click tabs in the Code window to switch between different parts of your program
in which you've typed BASIC code.

P
KEY FEATURES TO REMEMBER

Variables act like temporary storage bins for holding data received from the user or from

calculations.

*  The value of a variable can change while your program runs.

*  Unlike variables, constants represent a fixed value that never changes.

*  Both constants and variables should have descriptive names that explain what type of
data they hold.

*  The scope of a variable defines which parts of your program can access and change
the value of a variable. The four scope types are block, procedure, module, and
namespace.

*  You can declare a variable and assign it a value in a single line.

X
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MATHEMATICAL OPERATORS

Once your program receives data from the outside world
through its user interface, it needs to manipulate that data
as either numbers or text using operators, functions, and
methods.

Operators are symbols that manipulate data. Examples include + (addition),
* (multplication), and / (division). Functions act like miniature programs that
accept data and spit out a specific result. For example, Instr and Trim search for
a string within a string (InStr) then remove extra spaces from the string’s begin-
ning and end (Trim).

Functions are built into Visual Basic. Methods are functions that are stored in
separate files known as classes. Methods work like functions except that you can
use a function in your Visual Basic code simply by stating its name, such as InStr.
On the other hand, to use a method, you must state the class filename and the
method you want to use, such as Math,Sqrt, where Sqrt is the method you want to
use and Math is the class filename where the Sqrt method is stored.

NOTE Methods and class files are part of object-oriented programming, a programming
method you'll use fo store and organize programs. You'll learn more about object-oriented
programming in Chapter 26.



Using Mathematical Operators
The mathematical operators available in Visual Basic Express are shown in Table 19-1.

Table 19-1: Mathematical Operators Available in the Visual Basic Language

Operator What it does Example

* (Expenentiation) Raises a number to an exponential power. 24 =16

- (Negation) Turns @ positive number info a negative number and vice versa. A = -2

* (Multiplication) Multiplies two numbers. 3 %8 =124

/ (Division) Divides one number by another. 64 /32 =2

\ (Integer division) Divides a number and returns an integer valve, dropping any 15V6=2
fractions.

mod (Modula division) Divides a number and returns the remainder. 15 mod 6 = 3

+ (Addition) Adds two numbers together. 2+3=5

- (Subtraction) Subtracts one number from another. 12 -4=8

Mathematical operators work with numeric values such as these:

. Specific values, such as 2 and 4.125

*  Variables, which represent specific values

. Mathematical expressions, which evaluate to a single specific value
For example, you can add two numbers like this:

Dim Total As Integer

Total = 2 + 4
MsgBox (Total)

This code simply displays the number 6in a message box every time. Calculating
specific values produces the same result every time, but most programs use mathematical
operators with either variables or mathematical expressions so that data can be manip-
ulated, like this:

Dim Total, X, Y As Integer
X = InputBox ("Type a number to add:")
Y = InputBox ("Type a second number to add:")

Total = X + ¥
MsgBox (Total)
Or

Dim Total, X As Integer

X = InputBox ("Type a number")
Total = 23 + (X * 4)
MsgBox(Total)

In this case, the mathematical expression is (X * 4) and the two mathematical
operators are + (addition) and * (exponentiation).
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Under-

standing

Operator
Precedence

NOTE It's helpful (but not necessary) to enclose mathematical expressions in parentheses to
make them easier fo see and understand. Parentheses also tell Visual Basic the order of operations
fas discussed in “Defining Your Own Operator Precedence” on page 250).

Understanding Operator Precedence

Adding two variables together, such as X +Y, is pretty straightforward. But what if you
want to combine multiple mathematical operators like this: X +Y * 7 A Z - 65 + 987
When calculating a mathematical expression that contains multiple mathematical
operators, Visual Basic calculates the mathematical operators with the highest precedence
first. Here is the order of precedence from highest to lowest:
*  Exponentiation (*)
+ Negation (-)
+  Multiplicaton and division (*, 7)
* Integer division (1)
&  Modulus arithmetic (mod)
+ Addition and subtraction (s, -)
Because exponentiation always has the highest precedence, the previous example

first calculates the exponentiation operator. The original mathematical expression

looks like this:
X+Y*7"Z-65+098

If we assume that X = 2, Y = 3, and Z = 4, calculating the revised mathematical
expression according to precedence looks like this:

XK+Y*7"4-65+098

7~ 4 evaluates to 2401 (7% 7 * 7% 7), so the new mathematical expression looks

like this:

X + Y * 2401 - 65 + 98

The multiplication operator has the next highest precedence, so Visual Basic
calculates it next. Replacing ¥ with the value 3 gives:

X + 3 * 2401 - 65 + 98
3 * 2401 is 7203, so the new mathematical expression looks like this:
X + 7203 - 65 + 98
Both the addition and subtraction have equal precedence, so Visual Basic next

evaluates the first operator, moving from left to right. Replacing the variable X with 2
gives this mathematical expression:

2 + 7203 - 65 + 98
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Adding 2 + 7203 creates gives this revised mathematical expression:
7205 - 65 + 98

Subtracting 65 from 7205 gives this revised mathematical expression:

7140 + 98

Finally, adding this together gives the final result: 7238

Defining Your Own Operator Precedence

If you string a mathematical expression together with multiple mathematical operators,
Visual Basic calculates the entire mathematical expression based on operator precedence.
However, you may want to override the usual precedence of operators and force Visual
Basic to calculate a mathematical operator of lower precedence first. To do this, you
surround the data and a mathematical operator in parentheses.

Let’s see how this would look. We'll assume the same values of X = 2,¥ = 3,and Z = 4,
and force Visual Basic to calculate different mathematical operators by surrounding them
with parentheses, like this:

X+ (Y*7)"Z-65+08

This expression would first calculate the value of (Y * 7), which is (3 * 7) or 21:

X+ 21 ™~7 - 65+ 98

Once Visual Basic finishes evaluating all expressions within parentheses, it calculates
the rest of the expression based on operator precedence. Therefore, the next calcula-
tion is 21 * Z Substituting 4 for the variable Z gives 21 * 4, or 194481 (21 * 21* 21 * 21).

Because the addition and subtraction mathematical operators have equal prece-
dence, Visual Basic now evaluates them from left to right.

X + 194481 - 65 + 98

Replacing the variable X with 2 gives:

194483 - 65 + 98

Subtracting 65 from 194483 gives this:
194418 + 98

And finally, we have the result: 194516. As you can see, this value is completely
different from the nearly mathematical expression without the parentheses, which was

otherwise identical. By changing operator precedence, you can completely change the
result of any mathematical expression.
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Replacing the variable X with 2 gives:
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otherwise identical. By changing operator precedence, you can completely change the
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Now, suppose you type the command Math. Sin. This command consists of two parts
that tell Visual Basic to use the Sin function stored in the Math class file. If you need to
use math functions often, you may find that typing Math in front of each function (such
as Math.Abs or Math.Sqrt) can get tiresome. To avoid this, add the following BASIC code
to the top of the Code window, as shown in Figure 19-1:

Imports System.Math

[ Farmisb| Formib [Desin] | =

|E (eneral) v| &
Tnporta Systam. Hath
EPublic Class Forml

e @

Private Sub Buttoml Click{ByUsl sender is System.Ohject, ByVal e is System.Eventirgs) Har
Dirm Total A= Single

Total = InputBox("Type & morber:”)
MegBox (Cos (Total) )
End Sub
End Class

Figure 19-1: The Imports System.Math command must be the first line in the Code window.

This code tells Visual Basic to import the Math class file into the current file. In
essence, this means that all the Visual Basic code hidden in the Math class file can be
treated as if you had copied it into the current file. As a result, instead of typing math
function commands like this:

Math.Cos (X)

you can drop the Math part of the command and just type the function name, like so:

Cos (X)

Using Assignment Operators

Assignment operators store a value into a variable. The simplest assignment operator (=)
takes a value and assigns it to a variable, like so:

X =28

You can also use the assignment operator to add, subtract, multiply, or divide a
value to the existing value of a variable:

X=X+ 109

This Visual Basic code says, “Take the value of X, add 109 to it, and store this new
result in the variable X, overwriting its previous value.”
Consider this example:

=28
X=X+ 109
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The first line assigns the value 28 to X. The second line adds the number 109 to the
value of X, which is currently assigned the value 28. This new value, 28 + 109, or 137, is
then assigned to the variable X.

Visual Basic includes a variety of additional operators that can perform the fc
two functions at once:

e Calculate a result

*  Assign the result to a variable

Table 19-3 lists all available assignment operators and their function. With the
exception of the equal (=) assignment operator, all of these operators are shorteuts for
calculating a result and assigning it to a variable.

Table 19-3: Assignment Operators Available in the Visual Basic language

Operator  What it does Example

= Assigns the value on the right side of the equal sign X = 10.58
to an item on the left side of the equal sign. X = Math.Sqrt(x)

A= Raises an item to an exponential power and assigns X "= Y is equivalentto X = X * ¥
the value to an item on the left side of the *= operator.

*= Multiplies two items and assigns the value to anitem X *= Y is equivalentfo X = X * ¥
on the left side of the *= operator.

/= Divides two items and assigns the valve fo an item X /= Y is equivalenito X = X / ¥
on the left side of the /= operator.

\= Integer division of two items and assigns the value to X \= Y is equivalentto X = X \ ¥
an item on the left side of the \= operator

+= Adds two items and assigns the value to an item on X += Y is equivalentfo X = X + ¥

the left side of the += operator.

-= Subtracts two items and assigns the value fo an item X -= Y is equivalentto X = X - ¥
on the left side of the -= operator.

The assignment operators in Table 19-3 are used to modify the value currently
stored in a variable. For example, you could use the following BASIC code to change
the value of a variable X:

Dim X As Integer
X=29
X=X+15

Or, you could replace the last line with the += assignment operator, like this:

Dim X As Integer
X =29
X += 15

The difference between the lines X = X + 15 and X += 15 is personal; they are function-
ally the same. Just be aware that using assignment operators such as += or *= can make
your program look cryptic and make it more difficult to understand as a result.
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Converting String Data Types to Numeric Data Types

You can use a mathematical operator on variables that represent two different data types,
such as an integer and a single data type, but you may lose a certain amount of precision
in the number of decimal places that the calculation stores. It’s safer to perform mathe-
matical operations on variables that represent identical data types, by converting one
data type to another, using the conversion functions listed in Table 19-4.

Table 19-4: Numeric Conversion Functions

Function What it does

Byte Converfs a numeric value or siring fo a byfe data fype
bl Converfs a numeric value or siring to a double data type
(Dec Converts a numeric value or siring to a decimal data type
CInt Converts a numeric value or siring fo an integer data type
Clng Converts a numeric value or siring to a long data type
CShort Converts a numeric value or siring fo a short data type
CSng Converfs a numeric value or siring to a single data fype

When converting one data type to another, Visual Basic may round numbers off
during the data type conversion. For example:

Dim X As Byte

Dim Y As Single
X=4

Y =3.28

MsgBox (X + CByte(Y))

In this example, the (Byte function converts the number 3.28 into a byte value by
rounding 3.28 to 3, because byte data types can only hold whole numbers.

Another problem with numeric data type conversions is that certain data types can
only hold a fixed range of numbers. For example, the byte data type can only hold a
whole number that falls within the range of 0 to 255. If you exceed the range for a certain
data type, your program won’t work correctly. For example:

Dim X As Byte

Dim Y As Single
X=4

Y = 259.28

MsgBox (X + CByte(Y))

In this example, the (Byte function rounds the value of ¥ from 259.28 to 259. However,
byte data types can hold only whole numbers that range from 0 to 2556. Because the
value of ¥ is greater than 255 even after rounding, this code will cause an error.

When converting numbers from one data type to another, remember:

*  Numeric data type conversion functions may round numbers, which could affect
the accuracy of mathematical calculations.

*  Every data type has a specific range of numbers that it can hold. When converting
data types, make sure you don’t exceed the ranges of a given data type.
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Not only can these conversion functions convert one numeric data type to another,
but they can also convert a string into a numeric data type.

For example, when the user types a number in a text box or through the InputBox
command, that number is stored as a string. Before Visual Basic can perform mathemat-
ical operations on a number saved as a string variable, you need to convert that numeric
string to a numeric data type.

The following code uses the InputBox command to get a number from the user, and
then converts that number from a string to an integer value so it can multiply that number
and display the result in a message box.

Dim A As String

Dim B As Integer

A = InputBox ("Type a number:"})
MsgBox ("This is a stxing: " & A)
B = CInt(A) * CInt(A)

MsgBox (B)

In this example, the ampersand (&) character takes two strings and smashes them
together into a single string. (You'll learn more about the ampersand operator in
Chapter 20.)

The InputBox command accepts a number from the user and stores it in a string
variable named A and displays the string in the MsgBox. For example, if the user types the
number 5 into the input box, the program stores the string § into the variable A.

NOTE The numeric data conversion functions can only convert numeric strings into numbers,
such as the siring "5" info the integer 5. If the user fypes in the string "five", none of Visual Basic’s
data conversion functions can convert it into a numeric data type.

Once the program retrieves the number that the user types into the input box,
the CInt function converts the A string variable (5 in this case) into an integer (5),
multiplies the two numbers (5 * 5), and uses a second MsgBox command to display the
result (25).

Hands-on Tutorial: Playing with Mathematical Methods

(O]8)

O
Using the
Math Class
Library

This tutorial shows you how to use three of the functions stored in the Math class file by
using both the Imports System.Math code and typing the Math class name in front of each
function name you want to use.

1. Start a new Visual Basic Express, then click OK to display a blank form.
Choose View » Toolbox to display the Toolbox.

3. Click the Button control in the Toolbox, mouse over the center of the form, and
click the left mouse button to create a button on the form.

4. Double-click the Buttonl control on the form. The Code window appears

5. Move the cursor to the left of the top line, Public Class Formi, and press ENTER to
create a blank line at the top of the Code window.

6. Type Imports System.Math. Notice as you type that Visual Basic Express displays pop-up
menus with lists of possible commands from which to choose, as shown in Figure 19-2.
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| Formlvb | Form vb Desior] |

|l (General) v |E(Declarations)
Tmports Jysten.Hath
[ Public Clsss Forml

N E S

Private Sus Buttoal Click(ByVal sender iz System.ibject, ByVal = ks System.Evenmtirgs) Hax
Dim Total A3 Single
Total = InputBox|"Type & nurber:™)
MegBox (Cos (Tocal) |
End 3ub
End Class

Figure 19-2: As you lype the Imports System.Math line, pop-up menus help you choose a command
so you don't have fo type it yourself.

Type the following boldface code:

Imports System.Math
Public Class Formi
Private Sub Buttoni Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click
Dim Number, X, Y, Z As Single
Number = InputBox("Type a number:")
X = Cos(Number)
Y = Sin(Number)
Z = Tan(Number)
MsgBox("Cosine = " & CStr(X))
MsgBox("Sine = " & CStr(Y))
MsgBox("Tangent = " & CStr(z))
End Sub
End Class

NOTE The ampersand (&) operator is used fo put two strings fogether fo display in a message box.

8.

9.

10.
11.
12,
13.
14.
15.
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Press F5. Your user interface appears.

Click the Button1 control. An input box appears.

Type 1.2 and click OK. A dialog box appears and displays the Cosine value.
Click OK. Another dialog box appears and displays the Sine value.

Click OK. A third dialog box appears and displays the Tangent value.

Click OK.

Press ALT-F4 to stop your program. The Code window appears.

Delete the line Imports System.Math. Notice that Visual Basic Express displays a squiggly

line under the Cos, Sine, and Tan functions because these functions are no longer

valid.



16. Type Math. in front of the Cos, Sine, and Tan functions so your code looks like this:

17.
18.

19.

Public Class Formi

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_

System.EventArgs) Handles Button1.Click

Dim Number, X, Y, Z As Single
Numbexr = InputBox("Type a number:")
X = Math.Cos(Numbex)
Y = Math.Sin(Numbex)
Z = Math.Tan(Numbex)
MsgBox("Cosine = " & CStr(X))
MsgBox("Sine = " & CStx(Y))
MsgBox("Tangent = " & CStx(Z))

End Sub

End Class

Notice that the green squiggly lines under the Cos, Sine, and Tan functions

disappear in the Code window.

Press F5. Your user interface appears.

Repeat steps 9 to 14 and notice that your programs works exactly the same as before,
after modifying your code in steps 15 and 16.

Choose File » Close Project. A Close Project dialog box appears. Click Discard.

KEY FEATURES TO REMEMBER

Operators, functions, and methods let you tell your program to manipulate data in a useful
manner.

Operators, functions, and methods can work with specific values, variables, or mathe-
matical expressions.

Functions act like miniature programs that accept data and return a specific result.
Methods are miniature programs stored in separate class files.

The Visual Basic language includes libraries of prewritten functions, but you can create
your own functfions (which you'll learn about in Chapter 25).

Visual Basic evaluates operations based on precedence, which means operations are
evaluated in a predefined order.

The Math class contains several methods you can use to calculate mathematical results,
such as evaluating logarithms or cosine values.

Assignment operators can either assign a new value to a variable or modify a variable
through multiplication, division, addition, subtraction, or exponentiation.

Data conversion functions can convert numeric values from one data type to another,
such as converting an integer to a single value and vice versa.
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STRING MANIPULATION

In addition to manipulating numbers, computer programs
can also manipulate text, known as strings. The Visual Basic
language includes operators and functions you can use to
manipulate strings in different ways.

As you learned in Chapter 19, operators are symbols that let you combine
two or more strings. Functions are miniature programs that accept a string and
manipulate it in some way, such as removing extra spaces or searching for specific
text within a string.

Concatenating a String

Manipulaiing
Strings

The simplest string operator is a concatenation operator (8), which combines two
strings into a single string, like so:

Dim First, Last As String
First = "Joe "

Last= "Smith"

First = First & Last
MsgBox(First)



Line 1 Declares two String variables called First and Last

Line 2 Assigns the string "Joe " (note the additional space before the closing quo-
taton mark) to the First variable

Line 3  Assigns the string "Smith" to the Last variable

Line 4 Concatenates the strings stored in the First and Last variables and stores
the result in the First variable

Line 5 Displays the string stored in the First variable, "Joe Smith", in the mes-
sage box

NOTE Because you need to leave an empty space between strings in order to separate two con-
catenated strings, you add a space between the word Joe and the closing quotation mark. If you
were to omit the space, the & concatenation operator would cram the strings together like this:
JoeSmith.

Concatenating Multiple Strings

To concatenate several strings, you could use the & concatenation operator multiple
times, like this:

Stringl & String2 & String3 & Stringd & ... & StringN

But this can get clumsy and tedious to write. Instead, Visual Basic offers a shorteut
method called String.Concat, which accepts and combines any number of strings. Here's
how it looks:

String.Concat (Stringi, String2, String3, Stringd, ..., StringN)

Here’s how to use the String.Concat method:

Dim First, Last, Middle, Complete As String
First = "Joe "

Middle = “Allen "

Last= "Smith"

Complete = String.Concat (First, Middle, Last)
MsgBox (Complete)

Line 1 Declares the string variables First, Last, Middle, and Complete.

Line 2 Assigns the string "Joe " (note the extra space before the closing quota-
tion mark) in the First variable.

Line 3 Assigns the stwing "Allen " (note the one extra space before the closing quo-
tation mark) in the Middle variable.

Line 4 Assigns the string "Smith" in the Last variable.

Line5 Uses the String.Concat method to combine all the strings stored in the
First, Middle, and Last variables and store the result in the Complete variable.

Line6 Displays the string stored in the Complete variable in a message box. Because
the value of the Complete variable is "Joe Allen Smith", this name appears in the mes-
sage box.

NOTE Add a space between each string so that the String.Concat function won't cram the
strings fogether like this: JoeAllenSmith.
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To concatenate strings that don’t already have an extra space, insert extra strings
between double quotation marks as shown here. As you can see in this example, one
extra space appears between the First and Middle variables and another extra space
appears between the Middle and Last variables:

Dim First, Last, Middle, Complete As String

First = "Joe"

Middle = “"Allen”

Last= "Smith"

Complete = String.Concat (First, " ", Middle, " ", Last)
MsgBox (Complete)

Concatenating Multiple Strings Stored in an Array

If you have an array of strings, (essentially, a list of items, such as a names or numbers),
you can combine all strings stored in the array into a single string using the String.Join
functon. (You'll learn more about arrays in Chapter 23.)

To use the String.Join function, you define the name of the array that contains the
strings you want to combine as well as a separator string, such as a comma or dash, that
will appear between each string in the array. For example:

String.Join("Separator", Array)

where Separator is the character that you want to separate each array element. The char-
acter you choose must be enclosed within double quotation marks. For example, to use
an asterisk (*) as your separator, type "*". Array is the name of the array that contains
multiple strings.

For example, consider an array named NurseryArray with the following strings:

{"Soldier", "Sailor", "Tinker", "Tailor"}
You could combine these strings into a single string using String. Join, like so:

NewString = String.Join(" - ", NurseryArray)
The value of NewString would then be:

“Soldier - Sailor - Tinker - Tailor"

Hands-on Tutorial: Concatena

The following tutorial shows you how to combine multiple strings from an array, separat-

ing each string with a comma:

1. Press CTRL-N to display the New Project dialog box, then click OK to display a blank
form. Choose View » Toolbox.

2. Click the Button control in the Toolbox, mouse over the center of the form, and
click the left mouse button to create a button on the form.

3. Double-click the Buttonl control on the form. The Code window appears.
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Type the following code between the Private Suband End Sub lines, like this:

Private Sub Button1i_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click

Dim StringArray() As String = {"Red", "Blue", "Green"}

Dim NewString As String

NewString = String.Join (",", StringArray)

MsgBox (NewString)
End Sub

The first line declares an array and fills it with the strings "Red", "Blue", and
“Green". (The curly brackets are Visual Basic’s way of organizing a list of data to
store in an array, as you'll learn in Chapter 23.)

Press F5 to display your user interface, then click the Buttonl control. A message
box appears, displaying the joined string, NewString, which is "Red,Blue,Green”.
Press ALT-F4 to stop your program.

(Optional) Replace the comma (*,") in the String.Join command with any other

character, such as the asterisk ("*") or a dash (*-"), and repeat steps 5 and 6.

Choose File » Close Project, then click Discard.

Counting Characters in a String

To determine the total number of characters (including spaces between words) in a
string, use the Len function:

Len (String)

and

For example, the following code counts the total number of characters in a string
displays the result in a message box:

Dim First, Last, Middle, Complete As String

First = "Joe

Middle = “ Allen "

Last= " Smith"

Complete = String.Concat (First, Middle, Last)
MsgBox (Len(Complete))

In this example, both the First and Middle string variables ("Joe " and "Allen ",

respectively) contain one extra space at the end. When the String.Concat method
combines the values of the First, Middle, and Last string variables, the total number
of characters is 15 (13 characters plus two spaces).

Trimming Strings

Sometimes a string may have a bunch of extra spaces at the beginning or end, like so:

“This string has extra spaces at the end.

This string has extra spaces in the beginning. "

Visual Basic offers three functions to help you trim extra spaces from a string:

Chapler 20

LTrim Removes extra spaces from the beginning of a string (leading spaces)
RTrim Removes extra spaces from the end of a string (trailing spaces)

Trim Removes extra spaces from both the beginning and end of a string



To use these functons, specify the string that you want to trim:

LTrim (string)

The Trim function is equivalent to running both the LTrim and RTrim functions on the
same string, as follows:

RTrim(LTrim(string))

The following code shows how the LTrim and RTrim functions can strip away spaces
from a string:

Dim Cats As String

Cats = " This cat is bothering me.
MsgBox(Len(Cats))

Cats = LTrim(Cats)

MsgBox(Len(Cats))

Cats = RTrim(Cats)

MsgBox(Len(Cats))

In this BASIC code, the first MsgBox command displays the number 34 in a message
box, which tells us that the original string, Cats, consists of 34 characters. Once the LTrim
function strips away leading spaces, the second MsgBox command runs and displays the
number 3@in a message box. Once the RTrim function runs and strips away all trailing
spaces, a third MsgBox command displays the number 25 to show that the trimmed string
now consists of only 25 characters.

Of course, strings may not always have extra spaces. Sometimes a string may have
other types of characters that you want to remove, such as the asterisks here:

KRG § OT (" AR

To help you trim repetitive characters other than spaces from a string, Visual Basic
offers three methods:

String.TrimStart Removes extra characters from the beginning of a string
String.TrimEnd Removes extra characters from the end of a string
String.Trim Removes extra characters from both the beginning and end of a string

To use any of these methods, use the following syntax:

StringName .MethodName (Character)

where Stringhame is the variable containing the string you want to trim, MethodName is one
of three methods (TrimStart, TrimEnd, or Trim), and Character is the character you want to
remove.

For example, to remove the & character from the beginning of a string called
stringi, you could use the following BASIC code:

Dim stringl As String

stringl = "G&&&&GED"

MsgBox (string1)

stringl = stringl.TrimStart("&")
MsgBox (stringl)

In this example, the first MsgBox command displays the original stringi as "88&8&88b".
The second MsgBox command displays the trimmed string "b".
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Removing Characters from a String

You can also remove a group of characters (whether repetitive or not) buried inside of a
string, using the String.Remove method. Here's the syntax:

In this example, StringName is the name of the string that you want o edit; StartIndex
is the position in the string where you want to start removing characters (0 is the first
character of a string, 1 is the second, and so on); and NumberToRemove is the total number
of characters you want to remove.

For example, to remove eight characters from a string, beginning with the fifth
character (with an index value of 4), you could use the following BASIC code:

Dim stringl As String

stringl = "I sleep outside”
MsgBox (stringl)

stringl = stringl.Remove(4, 8)
MsgBox (string1)

In this example, the first MsgBox command displays the string "I sleep outside", and
the stringi.Remove(4, 8) command removes eight characters beginning with the fourth
index position, as shown in Table 20-1.

Table 20-1: How the Value of string1 Changes with the string1.Remove Command

Value of string1 Step

"I sleep outside” stringl = "I sleep outside"

"I sl ide"  stringi.Remove(4,8) removes eight characters starting with the fourth index position
"I slide" stringi.Remove(4,8) condenses the string fo its final form

Once the stringl.Remove(4, 8) command runs, the second MsgBox command displays
the edited string, "I slide”.

NOTE The fifth character has an index valve of 4 because the first character of a string has an
index value of O, the second character has an index value of 1, and so on.

Padding a String

Padding a string with extra characters is the opposite of trimming a string. To pad the
beginning of a string with characters, use the String.PadLeft method, like so:

StringName.PadLeft(Stringlength, "Character")

where StringName is the name of the string you want to pad, Stringlength is the total
length of your string after you pad it with characters, and Character is the character
(enclosed within double quotation marks) that you want to use to pad your string.

s of 10 characters and you want

For example, if your string’s original length con.
to pad it with an extra three characters, the value of Stringlength should be 13 (the sum
of 10 + 3).

To pad the end of a string, use the String.PadRight method, like so:

StringName.PadRight(StringLength, "Character")

Chapler 20



Unlike the String.PadLeft method, the String.PadRight method adds characters to
the end of a string.

The following BASIC code pads a string with the § character and stores the padded
string in a different string variable:

Dim 0ldString, NewString As String
0ldstring = "Bo the Cat"

NewString = 0ldString.PadLeft(15, "$")
MsgBox (01dString)

MsgBox (NewString)

The value of 01dString remains "Bo the Cat", but the value of NewString becomes
"$$$$4Bo the Cat”, because of the Padleft command. Because the original string "Bo the
Cat” consists of 10 characters, by specifying 15 in the PadLeft method we add five extra $
characters to the string.

Searching Strings

Astring can be as short as one character or as long as a novel. If you have a particularly
large string, you may want to search for other strings, such as names, buried within the
it. Visual Basic provides several ways to search strings by position or string content.

You can use one of two nearly identical commands to accomplish this task. One
command maintains compatibility with older versions of Visual Basic while the other
provides compatibility with the latest version of Microsoft’s other programming lan-
guages, including C# and Visual C++. The biggest difference between the commands
is that the older one defines the first character of a string as position (or index) 1, the
second character as position 2, and so on. Because these commands assume the first
character of a string starts at position 1, these commands are considered one-based.

The newer commands define the first character of a string as position (or index) 0,
the second character at position 1, and so on. Because these commands assume the first
character of a string starts at position 0, they are considered zero-based.

Table 20-2 lists the different commands available for searching strings and identifies
which commands are one-based and which are zero-based.

Table 20-2: String Searching Commands

String searching command  One- or zero-based

Stringhame.Chars Zero-based
String.Index0f Zero-based
String.lastIndexOf Zero-based
InStr One-based

Retrieving Single Characters with the Chars Property

Every string has a Chars property that lets you retrieve individual characters based on
their position in a string. To use the Chars property, specify the string name to search for
and the position in the string to retrieve a character. The syntax looks like this:

StringName .Chars(Index)

where Stringhame is the name of the string to search for and Index is the numeric location
in the string.
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For example, to retrieve the first character of a string, the value of Index would be o;
to retrieve the second character of a string, the value of Index would be 1; and so on.

The following BASIC code displays the letter ¢ (the first letter in the word computers)
in a message box:

Dim Alphabet As String
Alphabet = "Will computers ever be bug-free?"
MsgBox (Alphabet.Chaxrs(5))

Searching for the Position of a Specific Character

If you want to find a specific character within a string, you can find its index position
with the String.IndexOf or String.LastIndex0f method. The String.Index0f method finds
the first character in a string and the String. LastIndex0f method finds the last character
in a string. To use either method, define the string name and the character you want to
find using the following syntax:

StringName.IndexOf ("Character")
StringName.LastIndex0f("Character")

where Stringhame is the string to search and Character is the specific character you want to
find within the string.

Dim Alphabet As String

Alphabet = "Will computers ever be bug-free?"
MsgBox (Alphabet . Index0f("e"))

MsgBox (Alphabet.LastIndex0f("e"))

In this code, the first MsgBox command (Index0f) displays the number 11, which
represents the position of the first e in the string, which is the ¢in the word computers.
The second MsgBox command (LastIndex0f) displays the number 30, which represents the
position of the last e in the string, which is the last ¢in the word bug-free.

Searching for the Position of a String Within Another String

Both the String.Index0f and String.lastIndex0f methods let you search a string for the
position of a specific character. To search a string for the position of another string,
use the InStr function, with the following syntax:

InStr(StringToSearch, StringToFind)

where StringToSearch is the string that you want to examine, and StringToFind is the string
you want to find.

It stringTofind does not appear inside StringTeSearch, the Instr function returns o.
Ifit does appear inside StringToSearch, the InStr function returns a number that represents
where it is in the searched string.

The Instr function is a one-based command; that is, when it searches for a string, it
considers the first character of a string to be in position 1.

NOTE Other Visual Basic siring manipulation functions are zero-based commands; that is, they
consider the first character of a string to be in position O {zero).
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For example, the following BASIC code displays the number 3 in a message box,

because the beginning of the string "ace” starts at the third position inside the string

“Peace through war.”

Dim Target, FindMe As String
Target = "Peace through war."
FindMe = “ace”

MsgBox (InStr(Target, FindMe))

Hands-on Tutorial: Searching Strings

This tutorial demonstrates how the various string searching commands work in Visual
Basic. You'll create a simple program that lets you enter a string and then search for
ditferent characters.

I.

& o

Press CTRL-N to display the New Project dialog box, then click OK. A blank form
appears.

Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep the Toolbox visible.

Click the TextBox control in the Toolbox, move the mouse pointer near the top of
the form, and click the left mouse button to create a text box on the form.

Click the Button control in the Toolbox, mouse over the center of the form, and
click the left mouse button to create a button on the form.

Double-click the Buttonl control on the form. The Code window appears.

Type the following bolded code lines between the Private Sub and End Sub lines so
that the code reads as follows:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click
Dim stringl As String
stringl = TextBox1.Text
MsgBox("The third character is = " & stringl.Chars(2))
MsgBox("The first letter e is at = " & stringl.Index0f("e"))
MsgBox("The last letter e is at = " & stringil.lastIndex0f("e"))
MsgBox("The word 'the' is at = " & InStr(stringi, "the"))
End Sub

Line 1 Declares a variable called stringi, which can hold string data.

Line 2 Stores the contents of TextBox1's Text property in the stringi variable.
Line 3 Uses the Char property to retrieve the third character in the string stored
in the stringl variable, and displays the result in a message box using the MsgBox
command.

Line 4 Uses the Index0f method to find the first occurrence of the letter ¢in the
string1 variable, then displays the numeric position in a message box using the
MsgBox command.

Line 5 Uses the LastIndex0f method to find the last occurrence of the letter ein
the stringl variable then displays the numeric position in a message box using the
MsgBox command.
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Line 6 Uses the InStr function to search for the position of the word the inside
the stringl variable, then displays the position in a message box using the MsgBox
command.

7. Press F5 to display your user interface, then click in the text box and type Theater
of the Mind.

8. Click the Buttonl control. A message box appears and displays The third character
is = e. This message box gets its data from the stringi.Chars(2) command.

9. Click OK. A second message box appears and displays, The first letter ¢ is at = 2. This
message box gets its data from the string1.Index0f("e") command.

10. Click OK. A third message box appears and displays, The last letter e is al = 13. This
message box gets its data from the stringi.lastIndex0f("e") command.

11. Click OK. A fourth message box appears and displays, The word “the” is at = 12. This
message box gets its data from the InStr(string1, "the") command.

12. Click OK to make this fourth message box disappear.

13. Press ALT-F4 to stop your program, choose File » Close Project, then click Discard.

Comparing Strings

Use the StrComp function to compare two strings to see if they're equal. Two strings are
equal if they're exactly identical, including the same uppercase and lowercase letters.
To use the StrComp function, give it the two strings you want to compare, using this syntax:

StrComp(String1, Stringz)

If the two strings are equal, the StrComp function returns a value of 0. The StxComp
function returns a value of -1 if, sorted alphabetically, Stringi would appear first before
String2. The StrComp function returns a value of 1 if, sorted alphabetically, Stringi would
appear after String2.

Uppercase characters sort before lowercase characters. For example, in the following
code, the MsgBox command would display -1 in the message box, which means Visual Basic
would sort Stringl ("B") before String2 ("b"):

Dim stringl, string2 As String
stringl = "B"

string2 = "b"

MsgBox (StxComp(stringl, string2))

If you were to replace stringl and string2 with the following values, the MsgBox com-
mand in the BASIC code would display a value of Iin the message box, because Visual
Basic would sort stringl ("Build a better mousetrap.") after stringz ("Build").

Dim stringl, string2 As String
stringl = "Build a better mousetrap.”
string2 = "Build"

MsgBox (StxComp(stringl, string2))

Although both strings contain the word Build, because stringl contains additional
characters, Visual Basic sorts it after the shorter "Build” string stored in the string2
variable.
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String.Compare

As an alternative to using the StrComp function, which is built into the Visual Basic lan-
guage, you can also use the following syntax, which is a method stored in the String
class library:

String.Compare(Stringi, String2, IgnoreCase)

where Stringi is the first string to compare and String2 is the second string to compare.

IgnoreCase is a True or False value. If this value is True, the String.Compare method
ignores uppercase and lowercase letters between String1 and String2. If this value is
False, the String.Compare command considers uppercase and lowercase characters to be
entirely different.

Like the StrComp function, the String.Compare method returns a 0 if two strings are
equal, a -1 if Stringi would be sorted before String2, and a 1 if String2 would be sorted
after String2. The main difference between the two methods is that String. Compare lets
you specity a True or False value to represent IgnoreCase.

As an example, the following BASIC code would cause the MsgBox command to
display a value of -1:

Dim stringl, string2 As String

String1 = "b"

String2 = "B"

MsgBox (String.Compare(stringl, string2, False))

This String.Compare method tells Visual Basic to compare Stringi and String2 without
ignoring the case of each string. If you were to change the String.Compare method to use
True, thus ignoring case:

Dim stringl, string2 As String

Stringi = "b"

String2 = "B"

MsgBox (String.Compare(stringl, string2, True))

the MsgBox command would display a value of 0 instead.

Comparing Strings with the Like Operator

The Like operator compares a pattern to a string and returns a True value if the pattern
matches the string, or a False value if the pattern does not match. The syntax for the Like
operator is:

String1 Like Pattern

where String1 is the string to search for and Pattern is what you want to find inside String1.

Matching Strings

At the simplest level, a pattern can be a string itself, like so:

Dim FirstString, SecondString as String
Dim Flag as Boolean
FirstString = "Ignorance is Stxength.”
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SecondString = FirstString
Flag = FirstString Like SecondString
MsgBox (Flag)

In this listing:
Line I Declares two string variables named FirstString and SecondString.

Line2 Declaresa boolean variable called Flag. (Boolean variables can hold a value
of True or False only, as explained in Chapter 18.)

Line 3 Stores the string "Ignorance is Strength.” into the FirstString variable.

Line 4 Copies the contents of the FirstString variable and stores it in the SecondString
variable.

Line5 Uses the Like operator to compare the values of the FirstString variable to
the SecondString variable. Because both strings are equal, the value of True is stored
in the Flag variable.

Line 6 Displays True in a message box because the two string variables, FirstString
and SecondString, contain identical strings.

If the Like operator compares two strings that contain even a slight variation (for
example, one string has an uppercase letter while the other has a lowercase letter, or one
has a period at the end and the other does not), the Like operator will return a False
value. For example, the following BASIC code displays False in a message box because
the FirstString variable contains a period at the end but the SecondString variable does not:

Dim FirstString, SecondString as string
Dim Flag as Boolean

FirstString = "Ignorance is Strength."
SecondString = "Ignorance is Strength"
Flag = FirstString Like SecondString
MsgBox (Flag)

Pattern Matching with the Single-Character Wildcard

The Like operator can also compare one string to a pattern, where a pattern consists of
characters and wildecards that can represent one or more additional characters.

For example, say you want to know whether a certain string begins with the letter
sand ends with the letter fand contains exactly one character in between. While you
could check every three-character string that begins with s and ends with t, such as "sat"
and "sit", it’s much easier to use a single-character wildcard (?) instead.

The following BASIC code shows how to use the ? wildcard to search for a three-
character string that begins with s and ends with t:

Dim FirstString, SecondString as string
Dim Flag as Boolean

FirstString = "sat"

SecondString = “s?t”

Flag = FirstString Like SecondString
MsgBox (Flag)

In this example, the Like operator compares the "sat" string with the "s?t" pattern,
finds that the letter @ matches the single-character wildcard (?), and thus concludes that
the "sat" string is like the "s?t" pattern.
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You can use the ? wildcard multiple tmes to match multiple characters. For example,
the pattern "s??t" would match the strings "soot” and "silt" because the two ? wildcards
represent two characters between the s and the t. But the "s??t" pattern would not match
"sit" or "shoot”, because "sit" has only one character between the s and the t and "shoot"
has three characters between the s and the t.

Pattern Matching with the Multiple-Character Wildeard

The ? wildcard matches any single character. However, it you want to match any three

characters in a string, you would need to use a pattern like "s?2?t". This pattern would

match the string "shoot” but not the string "silt" because "silt" has only two characters

between the s and the t, while the pattern "s??2t" requires exactly three characters.
Since it can be cumbersome to use multiple ? wildcards, you can use the * wildcard

instead, which can represent zero or more characters. Thus, the pattern "s*t" would

match the strings "sit", "shoot”, and even "st", as shown in the following BASIC code:

Dim FirstString, SecondString as string

Dim Flag as Boolean

FirstString = "st"

SecondString = "s*t"

Flag = FirstString Like SecondString

MsgBox (Flag)

In this example, the Like operator compares the "st" string with the "s*t" string,
finds zero characters between the s and the t, and returns a True value. If the value of
FirstString were "shoot", then the pattern "s*t" would still return True because the *
wildcard would match the three characters hoo sandwiched between the s and the t in
the "s*t" pattern.

Pattern Matching with the Single Numeric-Character Wildcard

The # wildcard works like the ? wildcard except that it only matches any number, not
any other characters. For example, a pattern like "9#4" would match the string "911"
but not the string "96", because "96" has only one character following the 9. Here's the
BASIC code:

Dim FirstString, SecondString as string
Dim Flag as Boolean

FirstString = "96"

SecondString = “g##"

Flag = FirstString Like SecondString
MsgBox (Flag)

In this example, the Like operator compares the "96" string with the "9##" string, finds
that the "96" string does not contain exactly two numbers following the 9, and thus returns
a value of False.

Pattern Matching with Lists

Wildcards can match zero or more characters, but what if you want to know whether a
particular character falls within a range of characters or numbers? To do this, you can
see if a single character in a string falls within a list that contains a range of characters
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defined within square brackets. For example, to determine whether a character is a
letter, you could use the pattern "[A-Z, a-z]", as follows:

Dim FirstString, SecondString as string
Dim Flag as Boolean

FirstString = "A"

SecondString = "[A-Z, a-z]"

Flag = FirstString Like SecondString
MsgBox (Flag)

The "[A-Z, a-z]" pattern, stored in the SecondString variable, looks to see whether a
single character falls within the range of A-Z or a-z. In this example, the letter A falls
within the range of A-Z, so the MsgBox command displays True in a message box. To see
whether a character falls only within the range of all uppercase letters, such as A-Z, you
could simplify the pattern and use "[A-Z]" instead.

You can also use lists to see whether a character falls within a numeric range.

For example:

Dim FirstString, SecondString as string
Dim Flag as Boolean

FirstString = "8"

SecondString = “[0-9]"

Flag = FirstString Like SecondString
MsgBox (Flag)

In this example, the MsgBox command displays True in a message box because the
string "8" falls within the range of the list "[0-9]".

Lists can also determine whether a character does not fall within a specific range.
For example, to see if a certain character is anything but an uppercase letter, you could
do the following:

Dim FirstString, SecondString as string
Dim Flag as Boolean

FirstString = "a"

SecondString = "[!A-Z]"

Flag = FirstString Like SecondString
MsgBox (Flag)

This MsgBox command would display Truein a message box, meaning that the string
"a" did not fall within the range of A-Z. The exclamation point (!) in the [1A-Z] list tells
Visual Basic to determine whether a character does not fall within the range of A-Z.

Lists check only a single character. If you had a string "AA", the following would return
a False value:

A" Like "[A-Z]"

The "AA" string consists of two characters, but the pattern list "[A-Z]" only checks for
a single character. To see if both characters are uppercase letters, you would use the
pattern "[A-Z][A-Z]".

For maximum flexibility, combine wildcards with lists and specific characters in a
pattern, as shown in Table 20-3.
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Table 20-3: Examples of Patterns and the Strings They Match

Pattern

Matches these strings

"Sam?I?77"

"Sam 1 am"

“Sam Iztu"

“Free*"

“Freedom is slavery."”
"Free"

“Freedomg8jndklu3”

"k

"123-4567"

"039-7156"

b*

“absolute”
“oboe”

TABE"

[A-2]7E%"

“ABE"
"ZCEFGH"

"YgEkldjfie"

[1A-2]84"

987"
"B56"

“q21”

Hands-on Tutorial: Comparing Strings

Pattern matching can be a powerful way to compare two strings, but it can be confusing.
This tutorial gives you practice in typing ditferent patterns to see how they work.

1. Start a new project, then click OK to display a blank form.

2. Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep the Toolbox visible.

3. Click the TextBox control in the Toolbox, move the mouse pointer near the top of

the form, and click the left mouse button to create a text box on the form.

4. Click the TextBox control again in the Toolbox, mouse over the center of the form,

and click the left mouse button to create a second text box on the form.

o

Click the Button control in the Toolbox, mouse over the center of the form, and
click the left mouse button to create a button on the form.

6. Double-click the Buttonl control on the form. The Code window appears.

7. Type MsgBox(TextBox1.Text Like TextBox2.Text) between the Private Sub and End Sub

lines so the code looks as follows:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_

System.EventArgs) Handles Buttoni.Click
MsgBox(TextBoxi.Text Like TextBox2.Text)
End Sub
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8. Press Fb to display your user interface, then click in the top text box and type Linux.
9.  Click in the second text box and type [A-Z]i??x.

10. Click the Buttonl control. A message box appears and displays True, which tells you
that the pattern you typed in the second text box matches the string you typed in the
top text box. Click OK.

11. Repeat steps 7 through 9, substituting the patterns and strings from Table 20-2, such
as "Free*" and "Freedom is slavery." Make sure you type the complete string in the
top text box and the pattern in the second text box, or Visual Basic will treat the
pattern literally and try to match an asterisk with another asterisk, a question mark
with another question mark, and so on.

12. Press ALT-F4 to stop your program, then choose File ¥ Close Project. Click Discard.

Replacing Strings

Visual Basic’s string-replacing commands are one-based, meaning that they consider
the first character of a string to be at position or index 1. They are shown in Table 20-4.

Table 20-4: String Replacing Commands

String replacing command One- or zero-based
Mid Onebased
Replace Onebased

The Mid function lets you replace part of a string with another string, using this syntax:

Mid (String, Position, CharactersToReplace) = ReplacementString

where String is the string that contains the characters that you want to replace and
Position is the location in the string where you want to start replacing characters. The
first character is position 1, the second is position 2, and so on. (Remember that some
Visual Basic string functions treat the first character of a string as position 0 while others,
such as the Mid function, treat the first character as position 1.)

CharactersToReplace defines the numbers of characters you want to overwrite in the
original string and ReplacementString is the string you want to insert into another string.
The value of CharactersToReplace must equal the number of characters in ReplacementString.
1t its value is less than the number of characters in ReplacementString, the Mid function will
use only part of the ReplacementString. If the value of CharactersToReplace is more than
the number of characters in ReplacementString, the Mid function will use the entire
ReplacementString.

The following BASIC code shows how the Mid function can replace part of a string:

Dim FirstString as string

FirstString = "We always need more wars to have peace.”
MsgBox (FirstString)

Mid(FirstString, 11, 4) = "want"

MsgBox (FirstString)

The first MsgBox command displays, "We always need more wars to have peace." Before
the second MsgBox command runs, the Mid function overwrites the characters in the
FirstString variable from the 11th, 12th, 13th, and 14th positions, replacing the string
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"need"” with the string "want” so the second MsgBox command displays, We always want more
wars to have peace.

The Mid function can replace strings based on an index position within the string,
but what if you want to search for certain characters embedded in a string and replace
them with other characters (much like the search and replace feature in a word proc-
essor) ? T'o do this, use the Replace tfunction, which looks like this:

Replace (String, SearchString, ReplacementString)

where String is the string that contains the characters that you want to replace, Search-
String is the specific string that you want to find, and ReplacementString is the string to
replace SearchString.

Here's how you would search for the string "cat” and replace it with the string "dog":

Dim FirstString, SecondString as string
FirstString = "I own a cat.”

MsgBox (FirstString)

SecondString = Replace (FirstString, "cat", "dog")
MsgBox (SecondString)

The first MsgBox command displays the string [ own a cal. In a message box. Once the
Replace function replaces the string "cat" with "dog", the second MsgBox command displays
1 own a dog. in a message box.

Normally, the Replace function starts searching for a string from the beginning
(position 1), but you can specify a different position with the following syntax:

Replace (String, SearchString, ReplacementString, Start)

where Start is an integer that represents the position in a string. To begin searching
from the second character in a string, use 2 for the value of Start.

Finally, the Replace function normally searches and replaces a string once and then
stops. To search and replace a string multiple times, use this syntax:

Replace (String, SearchString, ReplacementString, Start, Cauﬁt}

where Count is an integer that represents how many times you want to search and replace
a string. For example, to search and replace six strings, use the value 6 for Count.
Here’s how to search and replace multiple strings:

Dim A, B As String

A = "Under capitalism, people exploit people.”
MsgBox (A)

B = Replace (A, “capitalism”, “communism")

B = Replace (B, “"people”, "comrades", 1, 2)
MsgBox (B)

In this example, the first MsgBox command displays the swing Under capitalism, peaple
exploit people. The first Replace function replaces capitalism with communism and the second
Replace function replaces people twice with comrades (the number 1 tells Replace to start
at the beginning of the string defined by variable B, while the number 2 specifies to
replace the string twice). The result is that the second MsgBox command displays, Under
communism, comrades exploit comrades.
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Extracting Strings

Visual Basic’s string extracting commands are zero-based, as shown in Table 20-5.

Table 20-5: String Extracting Commands

String extracting command One or zero-based

strings.left One-based
strings.Right One-based
Strings.Mid One-based
Strings.Substring Zero-based

You can extract or remove part of a string from a larger string by using one of these
methods:

Strings.Left Extracts characters from the left or start of a string
Strings.Right Extracts characters from the right or end of a string
Strings.Mid Extracts characters from the middle of a string

The Left function syntax looks like this:

Strings.Left (String, Length)

where String is the string from which you want to remove characters and Length is the
number of characters you want to remove, starting from the left or beginning of String.

The syntax for the Right function looks exactly the same, except that Right extracts
characters from the right, or end, of a string:

Strings.Right (String, Length)

To extract characters from the middle of a string, use the Mid function, which looks
like this:

Strings.Mid (String, Start, Length)

where String is the string from which you want to remove characters and Start defines
the position at which to start extracting characters from a string. For example, to start
extracting the second character, the value of Start would be 2.

Length is the number of characters you want to remove starting from the left or
beginning of String. If you don’t define a value for Length, the Mid function extracts
characters from the position defined by Start all the way to the end of the string.

Dim Original, A, B, C As String

Original = "Who cares how you vote if you don't know who counts them?"
A = Strings.left(Original, 3)

B = Strings.Right(Original, 5)

C = Strings.Mid(Original, 5, 18)

MsgBox (A)

MsgBox (B)

MsgBox (C)

The first MsgBox command displays the string Who in a message box, because it
contains the three<haracter string extracted from the left of the original stwring. The
second MsgBox command displays the string them ?which is the last five characters extracted

Chapler 20



from the original string. The third MsgBox command displays the string cares how you vote
because the word cares starts in the fifth position of the original string and the Strings.Mid
method extracts eighteen characters to create the string "cares how you vote”.

The SubString method is an alternative to the Strings.Mid method:

StringName.SubString (Start, Length)

where StringName is the name of the string from which you want to extract characters and
Start is the index position where you want to start extracting characters. (The first char-
acter in a string is index value 0, the second is index value 1, and so on.) Length is the
number of characters you want to extract.

Here's how to use the SubString method to extract characters from the middle of
a string:

Dim Original, A As String

Original = "Who cares how you vote if you don't know who counts them?"
A = Original.SubString(4, 18)

MsgBox (A)

In this example, the MsgBox command displays cares how you vote in a message box.

NOTE When using the SubString method, the first position in @ string is index 0, the second char-
acter is 1, the third character is 2, and so on. Thus, the index valve of 4 means the fifth character
in the Original string, which is the position of the letter c in the "cares how you vote" string that the
SubString method extracis.

Hands-on T ial: Extracting Strings

This tutorial shows you how to use the Len function to count the length of a string, the
Strings.Left function to extract a new string from an existing one, and the NumericUp-
Down control to give your program a range of different values.

1. Start a new project in Visual Basic Express, then click OK to display a blank form.

2. Choose View ¥ Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep the Toolbox visible.

3. Click the Label control in the Toolbox, move

the mouse pointer near the top of the form,
and click the left mouse button to create a Lt

label control.

4.  Click the TextBox control in the Toolbox,
mouse over the center of the form, and
click the left mouse button to create a text
box on the form under the label control. I —

o

Click the NumericUpDown control in the
Toolbox, move the mouse pointer near
the bottom of the form, and click the left
mouse button to create a NumericUpDown
control on the form. (See Chapter 15 for Figure 20-1: A label control, a fext box
more on this control.) Your user interface conirol, and a NumericUpDown control

should look like Figure 20-1. on a form

= =l

String Manipulation 277



278

Double-lick the NumericUpDownl control on the form. The Code window appears.

7. Type two lines between the Private Sub and End Sub lines so that the code appears as
follows:

Private Sub NumericUpDowni_ValueChanged(ByVal sender As System.Object,
Byval e As System.EventArgs) Handles NumericUpDowni.ValueChanged
NumericUpDowni.Maximum = Len(TextBoxi.Text)
Labeli.Text = Strings.lLeft(TextBox1.Text, NumericUpDowni.Value)
End Sub

The first line uses the Len function to count the number of characters in the Text
property of the text box named TextBox1. Next, it uses this value to define the
maximum number (the Maximum property) that the NumericUpDown control can
display. The second line uses the Strings.Left method to remove characters from
the Text property of the text box named TextBox1. The number of characters to
remove is defined by the current number (the Value property) displayed in the
NumericUpDown control. For example, if the current number in the Value prop-
erty of the NumericUpDown control is 4, the Strings.Left method extracts four
characters from the string stored in the Text property of TextBox1 and stores the
result in the Text property of the label named Labell.

8. Press F5 to display your user interface, then click in the text box and type any mes-
sage, such as I want a Mac.

9. Click the up arrow in the NumericUpDown control. Notice that each time you click
the up arrow, the label control displays another character from the string you typed
in the text box.

10. Click the up arrow in the NumericUpDown control until the string in the label
control appears identical to the string that you typed in the text box in step 8.

11. Click the down arrow on the NumericUpDown control. Notice that each time you
click the down arrow, another character disappears from the right of the string
displayed in the label control.

12. Press ALT-F4 to stop your program, then choose File ¥ Close Project. Click Discard.

Converting Strings

Your program’s user interface can display strings in a text box or a message box to present
information on the screen. However, if you need to display data stored in a numeric data
type, such as integer or double, you'll need to convert that number into a string first using
the CStr function, which looks like this:

CStx (Data)

where Data is any non-string data type such as a single, boolean, or date.
Here's how to convert different data types so you can concatenate them into a
single string to display in a message box:

Dim Message As String = "Is it "

Dim Flag as Boolean = True

Dim TaxRate As Single = 7.75

Message = Message & CStr(Flag) & CStr(TaxRate)
MsgBox (Message)
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Line I Creates a string variable called Message, which stores the string "Is it ",
including the one extra space at the end.

Line 2 Creates a boolean variable called Flag and sets its value to True.

Line 3 Creates a Single variable called TaxRate and sets its value o 7.75.

Line4 Concatenates the string stored in the Message variable with the values stored
in the Flag and TaxRate variables. Because neither the Flag nor TaxRate variables are
string data types, the fourth line uses two (Str functions to convert the Flag variable
and the TaxRate variable into a string. Then the MsgBox command displays the final
concatenated string, Is it True7. 75, in a message box. Notice that the value of Flag
and TaxRate get smashed together (True?. 75), because the code doesn’t insert an
extra space between the converted string Flag (CStr(Flag)) and the converted string
TaxRate (CStr(TaxRate)).

Reversing Strings

Visual Basic Express includes a rather odd function called StrReverse, which does nothing
more than reverse a string so the last character becomes the first and vice versa. It looks
like this:

StrReverse (String)
The following BASIC code shows how the StrReverse function reverses a string:

Dim Original As String = "Good-bye cruel world"
MsgBox (StxReverse(Original))

The MsgBox command displays the nonsensical string dirow leurc ,eyb-dooGin a
message box.

KEY FEATURES TO REMEMBER

Visual Basic Express provides multiple ways to manipulate strings by adding, removing, or

searching for specific characters.

* The concatenate operator (&) and the String.Concat method can smash two sirings
together. When concatenating sirings, be sure to insert a blank space between each
string to separate phrases or words, unless you want to smash the sirings together.

*  The LTrim, RTrim, and Trim functions and String.TrimStart, String.TrimEnd, and
String.Trim methods can remove repetifive characters (such as empty spaces| from a
string.

*  Some Visual Basic string functions consider the first character of a string to be at position
0 (called zero-based), while others consider the first character of a string to be at position
1 (called one-based).

*  The String.Remove method can remove any type of characters from the middle of a string.

*  The StrComp function and the String.Compare method let you compare two strings to
determine which string is “greater” or “less” than another string based on the order
Visual Basic would sort them alphabetically.

®  The Like operator lets you compare a string to a pattern, which can consist of either
another string, single and multiple character wildeards, or lists.

*  The Mid and the Replace functions can overwrite characters in a string.

®  The Strings.Left, Strings.Mid, and Strings.Right methods let you extract characters
from a string.
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DECISION-MAKING
STATEMENTS

A program is nothing more than a series of instructions. A
simple program might consist of a list of instructions to be
followed, one at a time, in the same order every time, with-
out accepting user input. Such a program might be handy
but it would have only limited uses. For greater flexibility,
programs should accept user input and respond to the user
input accordingly.

For example, a video game that confronted you with the same obstacles every
time would be boring. To make that game more interesting its programmers
need to have it interact with the player and respond differently depending on
how the game is being played. For example, it might show different monsters
or different corridors to explore depending on how quickly the player moved
through the game or how many secret keys had been found. You get the idea.

Programs need to make decisions based on user input in order to make
them more powerful and flexible. Your program should examine certain data
and respond, just as in real life we take an umbrella (usually) when it’s raining,
or we take the bus if the car won’t run.



In the context of computer progamming, decision-making involves:

Conditional expressions The outside information (user input) that your program
evaluates

Control structures The choice of different instructions to follow based on the
conditional expression

Understanding Conditional Expressions

Under-
standing
Conditional
Expressions

A conditional expression compares two items, then returns a True or False value. In real
life, a conditional expression might determine whether it’s raining or whether the car
won’t run. All conditional expressions boil down to a True or False answer.

When programming, a simple conditional expression might look like:

4 > 90

This con nal expression asks, “Is the number 4 greater than the number 902"
Because the answer is no, the answer to this conditional expression is always False.
But the real power of conditional expressions comes when you use variables, such as:

Variable > 90

The value of this conditional expression depends entirely on the value of Variable.
If the value of Variable is greater than 90, the expression returns a True value. If the value
of Variable is equal to or less than 90, the expression retumns a value of False.

To compare the values of two variables, do the following:

Variablei > Variable2

This conditional expression will return a True or False value depending on the
values of both Variable1 and Variable2.
For even greater flexibility, compare a value to a mathematical expression, like so:

Variablei > (Variable2 * 45) - Variable3

This conditional expression will return either a True or False value depending on
the values stored in Variablel, Variable2, and Variable3.

How Comparison Operators Work

You can compare two values using six different comparison operators, as shown in Table 21-1.

Table 21-1: Comparison Operators Available in Visual Basic

Comparison operator What it means

= Equal

53 Not equal

< Less than

<= Less than or equal to

> Greater than

>= Greater than or equal to
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Comparing Characters and Strings

Comparison operators compare two values. A value can be fived value (such as 35.4), a
variable (which represents a number or text), or even a mathematical expression (such
as X + 98.6).

Comparing numbers is straightforward enough, but comparing characters can be
a bit more confusing. When Visual Basic Express compares characters, it compares the
ASCII (American Standard Code for Information Interchange) code that represents each
character. ASCII codes allow computers to represent specific characters with numbers,
such as ASCII code 66, which represents the capital letter B. ASCII codes also contain
codes to represent Western characters such as letters with accents (d).

NOTE To view an ASCIl chart, choose Help » Search from the Visual Basic Express menu and
fype ASCIl Characler codes in the Search text box.

Table 21-2 lists examples of valid conditional expressions and whether they repre-
sent a True or False value.

Table 21-2: Valid Conditional Expressions and Their Values

Conditional expression Value
3=35.4 False
"a" = "a" True
94 <> 94 False
"Hello" <> "Cood-bye" True
100 < 0.49 False
"AT ¢ X" True
15 <= 1.24 False
15 <= 15 True
ATy 2T False
"z s AT True
107 >= 948 False
948 »>= 107 True

When evaluating a conditional expression like the following:
A g

Visual Basic first converts each character into its ASCII code equivalent. In this
example, "A" translates into the ASCII code 65 and "a" translates into the ASCII
code 97. Replacing the characters with their ASCII code equivalent turns the
conditional expression into:

65 < 97

This conditional expression evaluates to True.
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When a conditional expression compares strings of characters, Visual Basic Express
converts each character into its ASCII code equivalent until it finds a difference, like so:

“abcz" < "abct"

In this case, the ASCII values for the first three characters in each string, abc, are equal
on both sides of the expression. However, because the ASCII code for z is 122 and for 6
is 54, the value of this conditional expression is False.
When you compare strings of different lengths, Visual Basic first compares the

ASCII codes of each character. If the characters in the shorter string are identical to the
characters in the longer string, Vis
the shorter one. For example:

1al Basic considers the longer string “greater” than

"ABCDEFG" > "ABCD"
Because the first four characters in both strings are identical, the ABCDEFG string
is considered “greater” than the ABCD string, and this conditional expression evaluates

to True.

Combining Conditional Expressions

Besides comparing one conditional expression to another, you can also compare multiple
conditional expressions using something called logical operators.

The six different kinds of logical operators include And, Or, Xor, Not, AndAlso,
and OrElse. By combining conditional expressions with logical operators, you can make
your program consider more complicated situations than simply a single condition.

Logical operators combine two True or False values (such as two conditional
expressions) and return a single True or False value. For example, in real life, you
might combine conditional expressions in this way: “If it’s raining outside AND the car
won’t run, then we stay home,” or “If the catis hungry OR the dog has to go out, then
we get out of bed.”

Using the And Logical Operator

The And logical operator evaluates two conditional expressions and returns a True
value only if both expressions also return a True value. (Table 21-3 shows all possible
values for the And operator.)
For example, consider thi
we stay home.” If it’s true that it’

tatement: “If it’s raining AND the car won't run, then
raining but false that the car won’t run (that is, it will
run}, then you don’t have to stay home. Likewise, it the car won’t run but it’s not
raining, then you don’t have to stay home either. Only if it’s raining (True) and the car
won't run (True) is the cor

Table 21-3: Truth Table for the And Operator

ision true, and we stay home.

Conditional expression 1 Conditional expression 2 Result
True True True
True False False
False True False
False False False
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Consider the And logical operator in the following:
(4 > 56) And ("Cat" = "Cat")

The conditional expression (4 » 56) evaluates to False and the conditional expression
("tat" = "Cat") evaluates to True, so this expression can be rewritten as:

False And True

In Table 21-3, you see that when And compares a False and True value, the result is
False. So the two conditional expressions with the And operator (4 > 56) And ("Cat" =
"Cat") returns a False value.

This raises one problem with the And operator, which is that it always evaluates two
conditional expressions before determining whether to return a True or False value.
For example:

(3 > 902) And (X > 100)

In this example, (3 » 902) always evaluates to False, so no matter what the value
of the X variable is, the two expressions will always return a False value. Even so, your
program will still spend time evaluating the (X » 100) conditional expression, which
wastes time.

To make your programs run more quickly, substitute the And operator with
AndAlso. Unlike the And operator, if AndAlso determines that the first expression is
False, it won’t bother to evaluate the second expression and will simply return a False
value. Table 21-4 shows how AndAlso works.

Table 21-4: Truth Table for the AndAlso Operator

Conditional expression 1 Conditional expression 2 Result
True True True
True False False
False [never evaluated) False

You can replace the And operator with AndAlso, like so:

(3 > 902) AndAlso (X > 100)

The results will be the same, but your program will run slightly faster. While this
may not seem like a big deal in a single line of code, when your code consists of several
hundred or several thousand lines, replacing And with AndAlso can offer improve
performance significantly.

Using the Or Logical Operator

The Or logical operator evaluates two conditional expressions and returns a False value
only if both expressions also return a False value. For example, consider the expression:
“If the cat is hungry OR the dog has to go out, then we get out of bed.” In this case, if
the cat is hungry (True), you have to get out of bed. If the dog has to go out (True), you
still have to get out of bed, and if the cat is hungry and the dog has to go out, you also
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have to get out of bed. The only way you can stay in bed is if the catis not hungry (False)
and the dog does not have to go out (False). Table 21-5 lists all possible values for

the Or operator.

Table 21-5: Truth Table for the Or Operator

Conditional expression 1 Conditional expression 2 Result
True True True
True False True
False True True
False False False

Consider the Or logical operator in the following:
(4 > 56) Or ("Cat" = "Cat")

The expression (4 > 56) evaluates to False and ("Cat" = "Cat") evaluates to True, so

this expression can be rewritten as:

False Or True

In Table 21-5 you can see that when the Or operator compares a False and True
value, the result is True. Thus, this example returns a True value.

As with the AndAlso operator, you can speed up your program by substituting
OrElse for the Or operator. Unlike the Or operator, when OrElse determines that the
first conditional expression is True, it won’t evaluate the second conditional expression
and will simply return a True value. Table 21-6 shows how the OrElse operator works.

Table 21-6: Truth Table for the OrElse Operator

Conditional expression 1 Conditional expression 2 Result
True [never evaluated) True
False True True
False False False

Using the Xor Logical Operator

Xor returns a False value if both conditional expressions evaluate the same: either both
True or both False. If one expression evaluates to True and another to False, Xor returns
a True value. Table 21-7 lists all possible values for the Xor operator.

Table 21-7: Truth Table for the Xor Operator

Conditional expression 1 Conditional expression 2 Result
True True False
True False True
False True True
False False False
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Consider the Xor logical operator in the following:
(4 > 56) Xor ("Cat" = "Cat")

The conditional expression (4 > 56) evaluates to False and ("cat" = "Cat") evaluates
to True, so this expression can be rewritten as:

False Xor True

In Table 21-7, you can see that when Xor compares a False and True value, the
result is True. So the two conditional expressions with the Xor operator, (4 > 56) Xor
("Cat" = "Cat"), returns a True value.

Using the Not Logical Operator

Unlike the other logical operators, Not accepts only one conditional expression and
returns its opposite value. For example, the following conditional expression evaluates
to False:

(34 <> 34)

Not simply converts a False value to True and a True value to False:

Not (34 <> 34)

In this example, (34 <> 34) is False, but because Not converts a False value to True,
Not (34 <> 34) ultimately evaluates to True.

Using an If-Then Statement

()8

O,
Under-
standing
Decision
Structures

Conditional expressions help a program evaluate input and decide what to do next.
Once a program makes that decision, it needs to choose an instruction or a group of
instructions to rumn.

To provide your program with a choice of instructions, you use a control structure
(sometimes also called a branching structure, because it acts like a fork in a path to
provide your program with choices).

A control structure con

s of two parts:

*  An evaluation of a conditional expression

*  One or more groups of instructions to follow based on the value of the conditional
expression

The simplest control structure is IFThen. An If-Then structure evaluates a condi-
tional expression; if it evaluates to True, the If-Then statement runs one line of BASIC
code, as shown in the following syntax:

If (conditional expression) Then instruction

For example:

If (MoronTotal »>= 250) Then MsgBox ("You win!")

If the value of the MoronTotal variable is 250 or higher, then the conditional expres-
sion evaluates to True and the If-Then statement runs the MsgBox command to display
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You win! on the screen. If the value of the MoronTotal variable is 249 or lower, then the
conditional expression evaluates to False and the MsgBox command does not run.

You can combine conditional expressions in an If-Then statement using logical
operators such as And, Or, Xor, AndAlso, and OrElse, as shown in the following example:

If (MoronTotal »>= 250) And (IQ < 100) Then MsgBox (“You win!")

If we use a value of 300 for MoronTotal and 50 for 10, the above command evaluates
the first conditional expression (MoxonTotal >= 250) as True and the second conditional
expression (10 < 100) as True. Thus, the entire command evaluates to:

If True And True Then MsgBox ("You win!™")

Next, Visual Basic evaluates the True And True conditional expression, which
evaluates to True. Finally, it examines the entire BASIC command, which now looks

like this:

If True Then MsgBox ("You win!")

and the MsgBox command displays a message box that says You win!

One problem with the simple If-Then statement is that it can run only one BASIC
command if its conditional expression evaluates to True. If you need to run two or more
BASIC commands, you have to use a slightly different If-Then statement like this:

If (conditional expression) Then
Instruction1
Instructionz

End If

For example, this If-Then statement can run multiple commands:

If SalesTax < 0.075 Then
MsgBox ("This is the first command that runs")
MsgBox (“And this is the second!")

End If

In this example, the conditional expression is SalesTax < 0.075. If the value of the
SalesTax variable is less than 0.075, the IfFThen statement runs the two MsgBox commands.
1f the value of the SalesTax variable is equal or greater than 0.075, the I Then statement
ignores the two MsgBox commands.

Using an If-Then-Else Statement

The ordinary I Then statement runs a set of instructions only if a certain condition is
True. But what if you want to run one set of instructions if a certain condition is True,
but a second set of instructions it that same condition is False? You could write two
separate [FThen statements:

If Amount > 45 Then
MsgBox ("True")

End If

If Amount <= 45 Then
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MsgBox ("False")
End If

or you could use the If-Then-Else statement, which simplifies things:

If (Conditional expression) Then
Instructionsi

Else
Instructions2

End If

The If-Then-Else statement says that if a certain condition is True, follow one set of
instructions, but if that condition is False, follow a different set of instructions. Replacing
the two previous [f-Then statements with a single If-Then-Else statement would give
us this:

If Amount > 45 Then
MsgBox (“True")
Else
MsgBox (“"False")
End If

Unlike a single If-Then statement that only runs a set of instructions if a certain
condition is True, IFThen-Else contains two sets of instructions and always runs one set
of instructions.

To create an If-Then-Else statement in the Code window:

1. In the Code window, right-click where you want to create an [ Then-Else statement,
then click Insert Snippet in the pop menu that appears. Another pop-up menu
appears.

2. Double-click Visual Basic Language. Another pop-up menu appears.

3. Double-click Evaluate An If...Else Statement. Visual Basic Express inserts a generic
If-Then-Else statement that you can customize, as shown in Figure 21-1.

NOTE t can be convenient fo use code snippets to create an IfThen-Else statement, but once
you’re more familiar with using Visual Basic, you may prefer to type the whole thing yourself rather
than use the clumsy code snippet pop-up menus.
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o s ] Do Leop Lr Tetemst: ~
End Class [ De.. Leop Whie Fratemet
{5 Evaluate a Swtch Constract
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5 Gekthe String Vislue of an Erumeration Value
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Figure 21-1: Use the Insert Snippet command lo create a generic If-Then-Else statement that you can modify.
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Using an If-Then-Elself Structure

If you need to compare similar conditional expressions, you may need to use multiple
If-Then structures, like so:

If StockPrice > 45 Then
MsgBox ("Sell")

End If

If (StockPrice <= 45) And (StockPrice > 25) Then
MsgBox ("Hold")

End If

If (StockPrice <= 25) And (StockPrice > 1) Then
MsgBox ("Buy")

End If

Because each of these IfFThen structures compares similar conditions (the value
of the variable StockPrice), you could condense this code by using the If-Then-Elself
structure, like so:

If StockPrice » 45 Then
MsgBox ("Sell")
ElseIf StockPrice » 25 Then
MsgBox (“Hold")
ElseIf StockPrice > 1 Then
MsgBox (“"Buy")
End If

The IfFThen-Elself structure can contain multiple sets of instructions, but there’s
still no guarantee that any of those instructions will ever run. For example, in the above
listing, none of the MsgBox commands will run if the value of the StockPrice variable is less
than 1.

To guarantee that at least one set of instructions will run, add an Else statement at
the end of your IFFThen-Elself structure, like so:

If StockPrice » 45 Then
MsgBox ("Sell")
Elself StockPrice » 25 Then
MsgBox (“"Hold")
Else
MsgBox ("Buy")
End If

In this example, if the value of the StockPrice variable is 46 or greater, the MsgBox
("sell") command will run; it it is between 45 and 26, the MsgBox ("Hold") command will
run; and if it is 24 or lower, the MsgBox ("Buy") command will run.

Using a Select-Case Structure

If you need to compare a variable to multiple values, the If-Then-Elself structure can be
somewhat clumsy and difficult to understand. As an alternative, you can use a Selec-Case
statement, which compares a variable to different values to determine which set of instruc-
tons to follow. For example:

Select Case Variable
Case Valueli

Chapler 21



Instructions1
Case Valuez
Instructions2
End Select

If the value of Variable is equal to Value1, the program follows Instxuctions. If the
value of Variable is equal to Value2, the program follows Instructions2. Here's a working
example:

Select Case StockPrice
Case 45
MsgBox (“The stock price is 45")
Case 30
MsgBox (“The stock price is 30")
End Select

If the value of StockPrice is 45, a message box displays The stock price is 45; if the
value of StockPrice is 30, a message box displays The stock price is 30; and if the value
of StockPrice is any other value, such as 31 or 46, then the Select-Case statement does
nothing.

The above Select-Case statement is equivalent to:

If StockPrice = 45 Then

MsgBox ("The stock price is 45")
Elself StockPrice = 30 Then

MsgBox ("The stock price is 30")
End If

NOTE There is no funclional difference between the If-Then-Elself statement and the Select-Case
statement. Most programmers prefer the Select-Case statement because it can be easier to read
and understand.

Selecting from a Range of Valves

Comparing a variable to an exact value can be limiting, especially if you need to compare
multiple values, like so:

Select Case StockPrice
Case 59
MsgBox (“Sell")
Case 47
MsgBox (“Sell")
Case 30
MsgBox (“"Buy")
Case 31
MsgBox (“"Buy")
Case 32
MsgBox (“"Buy")
End Select

Rather than list each value separately, you can compare a variable to a range of values
by doing one of the following:

»  Explicitly stating all values (such as X, Y, Z)

e Defining a range of values (such as A to Z)
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The following example shows both methods:

select Case StockPrice
Case 45, 47, 59
MsgBox ("The stock price is 45, 47, or 59")
Case 30 To 39
MsgBox ("The stock price is between 30 and 39")
End Select

The first Case statement explicitly lists all values (45, 47, 59) the variable must equal
before running the MsgBox command to display the message The stock price is 45, 47, or 59.
If the value of StockPrice does not match these values (46 or 58, for example), the Select-
Case statement won't run any instructions. The second Case statement lists a range of
values. If the value of the StockPrice variable lies between 30 and 39, the message box will
display The stoch price is between 30 and 39.

Using Comparison Operators

Rather than explicitly listing all values that a variable must equal or a range of values that
a variable must lie between, you can also use comparison operators:

[-Tel>T>=T<]<]

To use a Select-Case statement with a comparison operator, you need to modity the
Case statement as follows:

Case Is (comparison operator) Value

For example, to see if a variable is greater than or equal to a certain value, you could
use the following:

Select Case StockPrice

Case Is > 45

MsgBox ("Sell")
Case Is »= 25

MsgBox ("Hold")
Case Is > 0

MsgBox ("Buy")
End Select

In this example, if the value of the StockPrice variable is 46 or greater, the MsgBox
("sell") command runs; if the value is between 45 and 25, the MsgBox ("Hold") command
runs; and if the value is between 24 and 1, the MsgBox ("Buy") command runs.

Hands-on Tutorial: Pla

This tutorial shows how to use the Select-Case statement to specify different instructions
to be run, depending on the value of outside data. You’ll learn how to enter two differ-
ent numbers, choose a comparison operator, and have the program tell you whether the
two numbers you entered are equal or not equal to, less than or greater than, less than
or equal, or greater than or equal to each other.
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11.
12.

Start a new project in Visual Basic Express, then click OK. A blank form appears.
Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep the Toolbox visible.

Click the TextBox control in the Toolbox, move the mouse near the top of the
form, and click the left mouse button to create a text box near the top of the form.
Click the ComboBox control in the Toolbox, move the mouse under the text box
you just created, and click the left mouse button to create a combo box.

Click the TextBox control in the Toolbox, move the mouse pointer underneath the
combo box you just created, and click the left mouse button to create a text box.
Click the Label control in the Toolbox, mouse over the form underneath the second
text box you ereated, and click the left mouse button.

Click the Button control in the Toolbox, mouse over the bottom of the form, and
click the left mouse button to create a button on the form. Your user interface should
look like Figure 21-2.

Click the combo box control and press F4 to open the Properties window, then
click the Items property. An ellipsis button appears.

Click the ellipsis button to display the String Collection Editor dialog box.

Type the operators =, », »=, ¢, <=, and <> on separate lines in the String Collection
Editor dialog box, as shown in Figure 21-3, then click OK to close the dialog box.

Lebell

Figure 21-2: Two text boxes, a combo  Figure 21-3: The String Collection Editor dialog box lets
box, a label, and a button on a form. you define the items that appear inside of a combe box.
Double-click the Button1 control on the form to open the Code window.

Type the following lines between the Private Sub and End Sub lines so the Button1_Click
event procedure in the Code window looks like this:

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

Dim x, y As Single

Dim Test As Boolean

X = CSng(TextBoxi.Text)

y = CSng(TextBox2z.Text)

Select Case ComboBoxi.Text

Case "="
Test = (x = y)
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18.
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Case ">

Test = (x > y)
Case "»="

Test = (x >= y)
Case "<"

Test = (x < y)
Case "¢="

Test = (x <= y)
Case ""

Test = (x <> y)

End Select

Labeli.Text = Test
End Sub

When the user types a number into either of the text boxes on your form, those
numbers are stored as a string. The CSng command, near the top of the Button1_Click
event procedure, converts that string into a single data type.

Press F5 to display your user interface, then click the top text box control and type
any number, such as 23.5.

Click the second text box and type another number, such as 948.

Click in the combo box and choose a comparison operator, such as <> or <=

Click the Button] control. The Labell control displays the word True or False.
Repeat steps 13 (you don’t have to press F5 again in step 13) to 15, typing different
numbers into the two text boxes on your form. Notice that the Labell control dis-
plays a True or False value when you type different numbers in the two text boxes
and click different comparison operators in the combo box.

Press ALT-F4 to stop your program, then choose File ¥ Close Project. Click Discard.

KEY FEATURES TO REMEMBER

Decision-making involves using a variation of the lf-Then statement or using the Select-Case
statement, which run a set of instructions only if a certain condition becomes true.

* To make decisions, your program needs to use conditional expressions, which typically
compare a variable fo a fixed value.

* Conditional expressions always evaluate to either a True or a False value.

* logical operators combine two conditional expressions to determine a new True or
False value.

*  The AndAlso and OrElse logical operators can replace the And and Or operators to
make your program run more efficiently.

*  The IFThen statement runs one set of instructions only if a certain condition is True.

*  The IFThen-Else statement runs one set of instructions if a certain condition is True and
another set of instructions if a certain condition is False.

*  The IFThen-Elself statement may not run any set of instructions unless it includes a final
Else statement.

*  The Select-Case statement is a more convenient way to store multiple instructions than
the IFThen-Elself statement.

* A SelectCase statement can either check whether a variable equals one or more values,
falls within a range of values, or is greater than or less than a value.
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REPEATING CODE
WITH LOOPS

Suppose you want to count from 1 to 10. The following
BASIC code would work:

MsgBox (1)
MsgBox (2)
MsgBox (3)
MsgBox (4)
MsgBox (5)
MsgBox (6)
MsgBox (7)
MsgBox (8)
MsgBox (9)
MsgBox (10)

but it’s cuambersome because it repeats itself with only minor changes (display-
ing a different number in the MsgBox command). And imagine what this would
look like if you wanted to count from 1 to 5,000. You'd have to write the MsgBox
command 5,000 separate times!
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To save time, programmers invented the loop, which lets you run one or more lines
of code multiple times. For example, instead of typing the MsgBox command 10 times as
we did in the previous example, you could use a loop, like this:

For Count As Integer = 1 To 10
MsgBox (Count)
Next

In addition to making code more efficient and saving you a considerable amount
of typing, loops offer another advantage. For example, suppose you want to run the MsgBox
command 5,000 times. Using a loop, you would simply modify a single line of code,
replacing the value of 10 with 5000. The loop would then run the MsgBox command
5,000 umes:

For Count As Integer = 1 To 5000
MsgBox (Count)
Next

As you can see, loops can provide two advantages:

e They are shorter and easier to write than typing the same command multiple times.

+  They can be easily modified to change the number of times they repeat a command.

Using a For-Next Loop

One of Visual Basic’s simplest loops is the For-Next loop, which repeats one or more
BASIC commands a fixed number of times, whether that’s 10 or 5,000 times. A typical
For-Next loop looks like this:

For VariableCounter As Integer = LowerRange To_ UpperRange
Instructions
Next

You need to define only these four parts in a For-Next loop:
VariableCounter This variable name can be anything you want.
LowerRange An integer value, where LowerRange is less than UppexRange. The usual
value of LowerRange is 1, but you can specify a different number to do something
like count by employee ID numbers that range from 1,000 to 2,500,
UpperRange An integer value, where UpperRange is greater than LowerRange.
Instructions This contains one or more BASIC commands that you want to run
multiple times, as long as the value of VariableCounter lies between the values of
LowerRange and UpperRange.

To create a For-Next loop, follow these steps:

1. Rightclick in the Code window where you want to insert the For-Next loop. A pop-up
menu appears.

2. Click Insert Snippet. Another pop-up menu appears.

3. Double-click Visual Basic Language. Another pop-up menu appears.
Double-click For...Next Statement. Visual Basic Express creates a generic For-Next
loop for you to modify, as shown in Figure 22-1.
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Figure 22-1: Creating a For-Next loop using the Insert Snippet command.

Counting by Different Step Increments

A For-Next loop normally counts by step increments of 1, beginning with the LowerRange
value and progressing to the UpperRange value. To count by a different increment, such as
by 2s or by 5s, add the Step keyword to a For-Next loop, like so:

For Variable As Integer = LowerRange To UpperRange Step Increment
Instructions
Next

Increment is any integer value, including negative numbers. If you enter a decimal
value, such as 2.43, you must declare the For-Next loop variable as a Decimal (rather than
an Integer) data type. If you declare the For-Next loop variable as an integer but type a
decimal number for the Increment value, Visual Basic rounds the decimal number to its
nearest whole number value, so 2.43 would be rounded down to 2.

The following example counts by 2s:

For Counter As Integer = 1 To 10 Step 2
MsgBox (Counter)
Next

This BASIC code is equivalent to:

MsgBox (1)
MsgBox (3)
MsgBox (5)
MsgBox (7)
MsgBox (9)

This For-Next loop tells the computer to repeat the loop as long as the value of the
Counter variable lies between 1 and 10. When the value of Counter reaches 9, the MsgBox
command runs one last time before the Counter variable increases by 2 from 9 to 11.
Because 11 is beyond the range 1 to 10, the For-Next loop stops running at that point.

If the value of Increment is a negative number, the LowerRange and the UpperRange
values of the For-Next loop must be reversed. For example, in the following listing,
LowerRange equals 10 and UpperRange equals 1:

For Counter As Integer = 10 To 1 Step -3
MsgBox (Counter)
Next
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This BASIC code is equivalent to this:

MsgBox (10}
MsgBox (7)
MsgBox (4)
MsgBox (1)

Skipping an Iteration

The For-Next loop usually runs a fixed number of times, say 10 or 25 times. However,
you can also make the loop “skip,” so that instead of running exacty 10 tmes, it runs
four times in a row, skips the fifth time, and runs the remaining five times in a row.

For example, you might use a For-Next loop to retrieve 10 names and addresses
from a database and print a form letter. However, if one address is outside your
country, you might want to skip it and print only form letters destined for domestic
addresses.

To make a For-Next loop skip, use the Continue For statement along with a control
structure, such as an If-Then statement (see Chapter 21):

For Counter As Integer = 1 To 10
If Counter = 5 Then Continue For
MsgBox (Counter)

Next

In this example, the Continue For statement immediately increments the Counter
variable without running any instructions inside the For-Next loop. The listing above is
equivalent to this BASIC code:

MsgBox (1)

MsgBox (2)

MsgBox (3)

MsgBox (4)' Notice that the numbexr 5
MsgBox (6)' never appears.

MsgBox (7)

MsgBox (8)

MsgBox (9)

MsgBox (10}

Exiting a Loop

AFor-Next loop typically runs a fixed number of times, but you may occasionally want
to exit out of a For-Next loop prematurely. For example, say you create a video poker
game that uses a For-Next loop to deal five cards to each player. What if someone is play-
ing your video poker game and his boss approaches? Without a way out of a For-Next
loop, your video poker game would keep dealing until all five cards were dealt, at which
point the player would be chewed out by his boss. It would be better to allow the player
to press the ESC key, to exit the For-Next loop, stop dealing cards, and, even better,
display a fake spreadsheet on the screen instead.

To exit from a For-Next loop prematurely, you need to use the Exit For statement
along with a control structure, like so:

For Counter As Integer = 1 To 10
If Counter = 5 Then Exit For
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MsgBox (Counter)
Next

This BASIC code will run until the value of the Counter variable is 5, at which point the

For-Next loop will stop. This is equivalent to:

MsgBox (1)
MsgBox (2)
MsgBox (3)
MsgBox (4)

Hands-on Tutorial: Playing with For-Next Loops

In this tutorial, you'll create a program that lets the user enter a number to define how
many times the For-Next loop should repeat itself. To keep the user from typing an
invalid number (such as a negative number) or a number higher than 10 (which would
make the For-Next loop repeat too often), the For-Next loop uses the Exit For command
to exit out of the loop.

& o

Start a new Visual Basic project, then click OK to display a blank form.
Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep it visible at all times.

Click the TextBox control in the Toolbox, move the mouse pointer near the top of
the form, and click the left mouse button to create a text box.

Click the Button control in the Toolbox, mouse over the center of the form, and
click the left mouse button to create a button on the form.

Double-click the Buttonl control on the form. The Code window appears.

Type the following between the Private Sub and End Sub lines so the Code window
looks like this:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click
Dim Upper As Integer
Upper = CInt(TextBox1i.Text)
For index As Integer = 1 To Upper
If (Upper > 10) Or (Upper < 1) Then Exit For
MsgBox(index)
Next
MsgBox("Loop all done.")
TextBox1.Text = ""
End Sub

When the user types a number into the Text property of the TextBox1 control,
that number is stored as a string. The CInt (short for Convert to Integer) command
converts the value of the Text property (a string) into an integer.

The last line in the event procedure places an empty string in the Text property
of the TextBox1 control. This clears the text box so the user can type something
else into it without having to delete any previously entered number.

Press F5. Your user interface appears.

Click the text box control and type 3.
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9. Click the Buttonl control. A dialog box appears, displaying the number 1.

10. Click OK. Another dialog box appears and displays the number 2.

11. Click OK. A third dialog box appears and displays the number 3.

12. Click OK. A fourth dialog box appears and displays the message Loop all done. Click
OK to close the dialog box.

13. Click in the text box and type 210.

14. Click the Button1 control. A dialog box displays Loop all dene. Because the value 210
is greater than the value 10, the Exit For command runs, which prevents the MsgBox
command from running and displaying any more numbers. Click OK to close the
dialog box.

15. Press ALT-F4 to stop your program, choose File ¥ Close Project, then click Discard.

Loops That Run Zero or More Times

A For-Next loop always runs a fixed number of times, but sometimes you may not know
exactly how many times your loop should run. Instead of counting a fixed number of
times, you can repeat instructions until a certain condition becomes True or False,
using one of two different types of loops to do so:

«  Do-While loop
e Do-Until loop

A Do-While loop runs while a certain condition remains True. It looks like this:

Do While (conditional expression)

Instructions

Instructions to change conditional expression
Loop

This BASIC code tells Visual Basic to keep looping while a certain condition remains
True. If that condition is never True, the loop won't run at all.

But perhaps the most important part of a Do-While loop is that it must contain
instructions that can alter the conditional expression and make it eventually return a
False value. This ensures that the Do-While loop will not become an endless loof that
keeps running but never exits. An endless loop makes your program appear to freeze
while running, and will refuse all attempts by the user to regain control by moving the
mouse or typing keyboard commands.

Here’s an example of a Do-While loop that counts from 1 to 10:

Dim Counter As Integer

Counter = 1

Do While Counter <= 10
MsgBox (Counter)
Counter = Counter + 1

Loop

The first two lines initialize the Counter variable, which determines how many times
the loop repeats itself. The Do While Counter <= 10 line tells the loop to keep repeating
itself as long as the value of the Counter variable is less than or equal to 10. The MsgBox
command displays the value of Counter in a message box. Perhaps the most important
line is Counter = Counter + 1, which alters the Counter variable to change the conditional
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expression that the Do-While loop depends on. If you omit the Counter = Counter + 1
line, the value of the Counter variable never changes; thus, the Do-While loop’s conditional
expression never changes, and the loop runs endlessly.

The Do-Until loop is similar to the Do-While loop. It looks like this:

Do Until (conditional expression)
Instructions

Instructions to change conditional expression
Loop

Unlike the Do-While loop, which repeats while a certain condition is True, the
Do-Until loop repeats until a certain condition becomes True (which is equivalent to
looping while a certain condition remains False). For example, to count from 1 to 10
using a Do-Until loop, you could use the following:

Dim Counter As Integer

Counter = 1

Do Until Counter > 10
MsgBox (Counter)
Counter = Counter + 1

Loop

In this case, the conditional expression is Counter > 10, which remains False until the
value of Counter equals 11. As soon as Counter equals 11, the Do-Until loop stops.

Before either the Do-While and Do-Until loop run, they check the value of a condi-
tional expression. If the conditional expression is initially False (for a Do-While loop) or
True (for a Do-Until loop), the loop won't run at all.

To create a generic Do-While or Do-Until loop that will run zero or more times,
follow these steps:

1. Rightclick in the Code window where you want to create a Do-While or Do-Until
loop. A pop-up menu appears.

2. Double-click Visual Basic Language. A pop-up menu appears.

Click either Do Until...Loop Statement or Do While...Loop Statement as shown in
Figure 22-2. Visual Basic Express creates a generic Do-While or Do-Until loop.
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Figure 22-2: Creating a Do-Until or Do-While loop using the Insert Snippet
command.
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In the example BASIC code in Figure 22-2, the Insert Snippet command creates a
generic loop that includes the Break() command. The Break() command automatically
exits from your loop and is placed in the generic code as a reminder that you must add
a line that alters the conditional expression somehow so your loop will eventually stop
running. If you don’t replace the Break() command with a control structure, the Break()
command will always exit out of your loop without waiting for the loop’s conditional
expression to change values.

Loops That Run at Least Once

Depending on the conditions that you've set, it is possible that Do-Until or Do-While
loop will not run any instructions. To create a loop that will always run its instructions
at least once, you'll have to use two loop variations that check to see whether a certain
condition is True after the loop has run at least once.

For example, you might use a loop to display a window that asks the user for a pass-
word. You always want your program to ask for a password at least once, and to keep
asking for a password until the user types in a valid one.

The Do Loop Whileis a loop that always runs at least once. It looks like this:

Do

Instructions

Instructions to change conditional expression
Loop While (conditional expression)

To count from 1 to 10, you could use the following:

Dim Counter As Integer
Counter = 1
Do
MsgBox (Counter)
Counter = Counter + 1
Loop While Counter <= 10

Notice that this loop runs once before checking its conditional expression, Counter
<= 10. If for some reason this conditional expression were False, the loop would still run
once and then stop.

Another way to write the above BASIC code is to replace the While keyword with the
Until keyword and change the conditional expression from Counter ¢= 10 to Counter > 10,
like so:

Dim Counter As Integer
Counter = 1
Do
MsgBox (Counter)
Counter = Counter + 1
Loop Until Counter » 10

Like the previous Do Loop While statement, this Do Loop Until statement also runs
at least once before checking its conditional expression (Counter > 10).

To create a generic Do Loop While or Do Loop Until statement that runs at least
once, follow these steps:

1. Right-click in the Code window where you want to create a Do Loop While or Do
Loop Unul statement. A pop-up menu appears.
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2. Double-click Visual Basic Language. A pop-up menu appears.
3. Click either Do...Loop Until Statement or Do...Loop While Statement. Visual Basic
Express creates a generic Do Loop While or Do Loop Until statement.

Exiting from a Do-While/Do-Until Loop Prematurely

A Do-While loop keeps repeating while a certain condition remains True and the Do-Until
loop keeps repeating until a certain condition becomes True. However, you can also exit
out of a loop prematurely.

For example, you could use a Do-While loop to keep displaying a login screen until
the user types in a valid user ID number or until the user presses the ESC key (which exits
out of the Do-While loop prematurely). To do this, you need to insert a control structure
somewhere inside your Do-While /Do-Until loop and use the Exit Do statement, like so:

Dim Counter As Integer

Counter = 1

Do
If Counter = 5 Then Exit Do
MsgBox (Counter)
Counter = Counter + 1

Loop Until Counter » 10

This BASIC code counts up to 4, at which point the conditional expression,
Counter = 5, becomes True. This condition causes the Exit Do statement to run, which
exits out of the loop and stops the loop from continuing to run the MsgBox command.

Do-While Loops

Here's how to use a Do-While loop to count and display its value through a progress bar.

1. Start a new Visual Basic project, then click OK to display a blank form.

2. Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep the Toolbox visible.

3. Click the ProgressBar control in the Toolbox, move the mouse pointer to the center
of the form, and click the left mouse button to create a progress bar.

4. Click the Button control in the Toolbox, mouse over the bottom of the form, and
click the left mouse button to create a button on the form.

ot

Double-click the Button1 control. The Code window appears.

o

Type the following between the Private Sub and End Sub lines so the Button1_Click
event procedure looks like this:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click
Dim Total As Integer
Const BigMax As Integer = 1000000
Total = 0
ProgressBari.Maximum = BigMax
Do While Total < BigMax
ProgressBari.Value = Total
Total = Total + 1
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Loop
MsgBox("All done!")
End Sub

7. Press Fb to display your user interface.
Click the Button] control. The progress bar slowly fills up with green bars because
the Do-While loop that you typed in step 6 keeps increasing the value in the progress
bar. When the progress bar completely fills up, a dialog box appears and displays
the message All done! Click OK to close the dialog box.

9. Press ALT-F4 to stop your program. The Code window appears.

10. Choose File » Close Project. A Close Project dialog box appears. Click Discard.

@ . KEY FEATURES TO REMEMBER

Comparing Loops allow you to replace multiple, identical commands with a single generic command.
Loops Visual Basic Express provides several types of loops that can repeat BASIC code.

*  AForNext loop runs a fixed number of times.

* By adding the Increment keyword, you can make a ForNext loop count backward or
count by increments other than 1.

*  The Continue For statement lets you skip a loop iteration.

*  The Exit For statement lets you exit out of a For-Next loop prematurely. The Exit Do
statement lets you exit out of a Do-While or Do-Until loop prematurely.

* A Do-While or Do-Until loop can run zero or more times because it checks a conditional
expression before starting the loop.

* A Do Loop While and a Do Loop Until statement always run at least once because they
check a conditional expression after running the loop once.

*  An endless loop occurs when the condition to terminate the loop never changes from
inside the loop.
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DATA STRUCTURES:
STRUCTURES, ARRAYS,
AND COLLECTIONS

As you saw in Chapter 18, at the simplest level, Visual Basic
can store data in variables. However, variables can hold only
one item at a time, so if you want to store a list of related
variables, such as names, you must create a different variable
for each name you want to store. For example, to store 1,000
names, you would have to create 1,000 different variables.

Obviously, this can be impractical.

To avoid this problem, Visual Basic lets you store data in a data structure.

A data structure acts like a super variable that can store multiple items in a single
location. There are three common types of data structures in Visual Basic:

s Structures
s Arrays

¢ Collections



Using a Structure

Under-
standing
Structures

From what we know so far, if you wanted to store a person’s name, age, and salary, you
would have to create three separate variables, like so:

Dim Name As String
Dim Age As Integer
Dim Salary As Single

Unfortunately, trying to keep track of several separate variables isn't as easy as keep-
ing track of a single variable. To solve this problem, Visual Basic offers a data structure,
known simply as a structure, that acts like a single variable but which can store multiple
data of different types. The syntax used to create a structure looks like this:

Structure StructureName
VariableDeclarations
End Structure

StructureName is a descriptive name for the data the structure contains.
VariableDeclarations are one or more variable declarations that look like this:

Public VariableName As DataType

The BASIC code to create a single structure that can hold three different variables
(Name, Age, and Salary) might look like this:

Structure Employees
Public Name As String
Public Age As Integer
Public Salary As Single
End Structure

Employees is the structure name. It includes the three variables, Name, Age, and Salary,
which are known as the properties of the Employees structure. Each property is defined
with the Public keyword to allow other parts of your program to store and retrieve data
stored in these properties.

Declaring and Defining a Structure

Before you can use a structure, you must first define it outside of any procedures, as
shown here:

Public Class Formi
Structure Employees
Public Name As String
Public Age As Integer
Public Salary As Single
End Structure
End Class

This code creates a structure named Employees, which is stored in the Form1 file.
The Public Class Formi and End Class lines define the start and end of the Form1 file,
which contains BASIC code.

NOTE In technical terms, every form file you create is considered an object or a class, hence the
keywords public Class; a term used in objectoriented programming, as explained in Chapter 26.
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Once you've defined a structure, the next step is to declare a variable as the struc-
ture type. In the following example, the structure is declared within the Button1_Click
event procedure, shown in boldface code:

Public Class Formi
Structure Employees
Public Name As String
Public Age As Integer
Public Salary As Single
End Structure
Private Sub Buttoni Click(Byval sender As System.Object, ByVal e As System.EventArgs)
Handles Buttoni.Click
Dim TestMe As Employees
End Sub
End Class

In this example, the structure Employees is defined outside the Button1_Click event
procedure. Inside the event procedure, the TestMe variable is declared as the Employees
structure data type. This means that the TestMe variable can actually hold the name, age,
and salary data, as defined by the original structure declaration.

Once you define a structure and then declare a variable to hold data defined by it,
you can start storing and retrieving data inside that structure.

Storing and Retrieving Data in a Structure

When you store a value into an erdinary variable, one that can hold numbers or strings
5
you can use code like this:

Dim Name As String
Dim Age As Integer
Name = "Bo the Cat”
Age = 13

However, to store data inside a variable that represents a structure, you must define
both the variable name and the property name where you want to store the data,
like so:

VariableName.PropertyName = Value

For example, to store the number 13 into the Age property of the TestMe variable, you
could use the following:

Dim TestMe As Employees
TestMe.Age = 13

To retrieve data from a structure, you need to specify the variable name and the
property that contains the data you want. For example:

Dim EmployeeAge As Integer
EmployeeAge = TestMe.Age

Structures are rarely used by themselves, and creating a single variable to represent
a structure is like storing information on a single index card. For greater flexibility, you
should create a list of structures (index cards), using arays or collections.
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Arrays

An array acts like a variable that can store multiple items in a list. This list can contain zero
or several thousand items. All items stored in an array must consist of the same data type.
A typical array declaration looks like this:

Dim ArrayName(Size) As DataType

where ArrayName is any name you want to give to your array. This is usually something
descriptive, such as NameArray or List_Of_People_I_Hate; Size is the size of the array,
which defines how many items or elements the array can hold; DataType is the type of
data you want the array to hold, such as integer, string, or single.

What makes an array particularly useful is its ability to store multiple items in a
single variable. If, for example, you were to create a variable called NextHit to hold
a string, that variable can hold only one string at a time. But if you were to create a
variable called HitList as an array, that array could hold multiple strings, as shown in
Figure 25-1.

Dim NextHit As String [:]

0 1 2 3 4 5

Figure 23-1: An array acts like a variable that can hold multiple items.

When you specity the size of an array, the array’s first element is always numbered 0,
so (5) specifies an array that can actually hold six items, numbered 0 to 5. In Figure 23-1,
the HitList array consists of the name Hitlist of size (5). As String limits the array to
string data types only.

Storing and Retrieving Data from an Array

Once you've created an array, you can store data in its elements. To store data inside an
array, you must specify:

+ The array name

*  The numeric position (known as the array index) where you want to store the data

The first array element is at index number 0, the second is at index number 1, the
third is at index number 2, and so on (see Figure 23-1). To store data in an array, you
specify the array name and the index number, like this:

ArrayName (Index) = Value

For example, to store the string "George" in the HitList array at index 3, you would
use the following BASIC code:

HitList(3) = "George"

To retrieve data from an array, you assign a variable to an array name and give its
index number, like so:

Variable = ArrayName(Index)
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For example, to retrieve the value of the string stored in the Hitlist array at
index 3, do this:

NextHit = Hitlist(3)

Defining the Size of an Array

The size of an array defines how many items (known as elements) the array can hold.
To define an array size, specify a number, like this:

Dim ArrayName(10) As DataType

NOTE Remember that the size of an array is always one element greater than the number you
specify, because the first element in an array is at index number 0. Defining an array with a size
of 10 actually creates an array that consists of 11 elements, numbered O through 10.

One problem with defining an array size is that you may not know ahead of time
how many items your program needs to store. If you specify an array that's too large,
your program wastes the computer’s memory. If you specity a size that’s too small, your
program may fill up the array and have no more room to hold anything else unless you
start erasing previously stored data.

To solve this problem, create a dynamic array, which lets you change the size of your
array while your program runs. That way, you can shrink your array to save memory and
later expand it to hold more data when your program needs it.

To create a dynamic array, omit the array size when you declare an array, like this:

Dim ArrayName() As DataType

However, before you can store any data in a dynamic array, you must resize a dynamic
array before you can store data in it.
Resizing an Array

When you create an array, whether a dynamic array or one of fixed size, you can resize
that array at any time, as often as you like, by using the ReDim keyword, like th

Dim ArrayName() As Integer
ReDim ArrayName(10)

In this listing, the first line creates a dynamic array; the second line uses the ReDim
keyword to resize the array to contain 11 (numbered 0 to 10) elements.
You can also use the ReDim keyword to resize an array whose size had been previously

defined, like this:

Dim ArrayName(5) As Integer
ReDim ArrayName(10)

In this example, the first line creates an array consisting of 6 (0 to 5) elements; the
second line resizes the array to consist of 11 (0 to 10) elements.

Resizing an array can make your program more flexible. For example, you might
use an array to store the names and phone numbers of important business contacts, but
as you add and delete names, you can resize your array to grow and shrink.
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When you resize an array, Visual Basic clears out any data stored in the array so that
you can make the array larger or smaller. If you want to preserve any data currently stored
in your array, you must add the Preserve keyword, like so:

Dim ArrayName(5) As Integer
ArrayName(3) = 90

MsgBox (ArrayName(3))

ReDim Preserve ArrayName(10)
MsgBox (ArrayName(3))

In this example, the first MsgBox command displays the number 90in a message box.
The ReDim and Preserve keywords expand the array, initially containing 6 elements, to
hold 11 (0 to 10) elements, but it keeps the number 90 stored in the array element 3.
Therefore, when the second MsgBox command runs, it also displays the number 9€in a
message box.

What if you use the ReDim Preserve keywords to retain data already stored in an array
and you shrink the array? Consider the following:

Dim MyArray(10) As Integer
MyArray(2) = 7

MyArray(10) = 9

ReDim Preserve MyArray(2)

In this example, the array elements 2 and 10 contain data, but when the ReDin
Preserve MyArray(2) command resizes the array, Visual Basic Express discards the data
stored in the 11th element (the number 9). When shrinking an array, while preserving
its contents, you can accidentally discard data that you might need later, as shown in
Figure 23-2.

Dim MyArray(10) As Integer | | J I | | l I | | J E

MyArray(2) = 7

MyArray(10) = 9

ReDim Preserve MyArray(2)

Figure 23-2: If you preserve an array’s contents but shrink an array's size, you risk losing
previously stored data in that array.

Initializing an Array

When first ereated, an array contains absolutely nothing until you begin storing data
into each of its elements. However, if you create a dynamic array, you can store initial
values into that array when you first create the dynamic array by using the following
syntax:

Dim ArrayName() As DataType = {Value1, Valuez,...,ValueN}

NOTE The curly brackets define the start and end of a list of values fo store in an array.
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For example, to create a dynamic array that holds integers with 45, 102, and 390 as
the first three numbers stored in that array, you could use the following BASIC code:

Dim ArrayName() As Integer = {45, 102, 390}

You can only create and initialize dynamic arrays on the same line. If you define the
size of an array, you must declare the array on one line and then store values into each
element individually on another line, like this:

Dim ArrayName(2) As Integer
ArrayName(0) = 45
ArrayName(1) = 102
ArrayName(2) = 390

Creating Multidimensional Arrays

The simplest array stores data in a list. In programming terms, a list is considered to be
one-dimensional because it stores data one item after another in a straight line.
Rather than store data in a list (one dimension), you can also store data in a grid that
consists of rows and columns. Because a grid can store data both horizontally (in
rows) or vertically (in columns), a grid is considered to be two-dimensional.

When you define the size of an array, you're defining both how many items the
array can hold and its dimensions. When you define a single number for the size of an
array, you're creating a one-dimensional array, which acts like a list. For example:

Dim MyArray(12) As Integer

Unlike a one-dimensional array that stores items in a list, a two-dimensional array
stores items in a grid consisting of rows and columns. A two-dimensional array might be
useful for representing a grid on which to play a game, display the dates of a calendar,
or a map of cubicles in an office with the names of each person in each cubicle. Fig-
ure 23-3 shows an array that defines two sizes and thus two dimensions.

Dim Array2D(4,5) As Single

Figure 23-3: The two-dimensional array, at the bottom of the
figure, stores data in rows and columns.

To create multidimensional arrays, you specify a size for each dimension. In the
example in Figure 23-3, the size of the first dimension of Array2D is 4 and the size of the
second dimension is 5. This array can hold data in a grid consisting of five columns and
SIX TOWS.
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You can even create arrays with three, four, five, or twelve dimensions, but the more
dimensions you add to an array, the more complex it becomes, and the more difficult it
can be to understand how to store and retrieve data from it. As a result, most program-
mers stick with one- or two-dimensional arrays because it can be difficult to work with
and visualize a multidimensional array.

To store data in a multidimensional array, you must specify the array name and the
exact position where you want to store the data. For example, if you wanted to store the
number 25 in the second column and the fourth row of a two-dimensional array, you

could do this:

Dim Array2D(12,5) As Integer
Array(2,4) = 25

Justas you can change the size of a one-dimensional array using the ReDim keyword,
so can you change the size of a multidimensional array. However, you can only change
the size of the last dimension of a multidimensional array, like so:

Dim Array2D(12,5) As Integer
ReDim Array2D(12,2)
ReDim Array2D(12,36)

In this example, the first dimension is fixed at a size of 12, but the second dimension
can change from its initial size of 5 to any other size. Here we've changed it to 2 and
then 36.

You can create multidimensional, dynamic arrays by not specifying an initial size
when you create the array. To create a dynamic, two-dimensional array, do something

like this:

Dim Array2D(,) As Integer

If you want to store initial values into a multidimensional array, you need to define
the same number of initial items for each dimension. Here we define exactly three items
for each dimension:

Dim Array2D(,) As Integer = {{1,3,5},{2,4,6}}

This BASIC code creates a two-dimensional array filled with the data we've specified,
as shown here:

1 3 5

2 4 6

When initializing a multidimensional array, Visual Basic fills the first dimension
of the array with data, then fills the next dimension, and so on. In the preceding example,
the first set of data, {1, 3, 5}, is stored in the first row of the two-dimensional array,
and the second set of data, {2, 4, 6}, 1s stored i the next row.

Manipulating Arrays

Once you've created and stored data in an array, Visual Basic provides several built-in
commands for counting, searching, and clearing the data in your arrays.
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Finding the Size of an Array

Arrays can change in size as your program runs. You can always find out the array’s
current size to determine how many elements it holds by using the UBound function, like so:

UBound (ArrayName )

where ArrayName is the name of the array you want to examine.
For example, if you created an array, you could use the UBound function to determine
its size or bounds, like so:

Dim BigArray(100) As Integer
MsgBox (UBound (BigArray))
ReDim BigArray(55)

MsgBox (UBound (BigArray))

In this listing, the first MsgBox command displays 100 in a message box. Then, once
the ReDim command resizes BigArray to its new size of 55, the second MsgBox command
displays 55 in a message box.

NOTE Remember that the number of elements in an array is always the size of the array plus one
(1) because every array counts from an initial array element numbered zero o) up to its current size.

If you have a multdimensional array, you can use the UBound function and specify
which dimension you want to examine, like this:

UBound (ArrayName ,Dimension)

where ArrayName is the name of the array you want to examine and Dimension is the
dimension of the array you want to examine.

If you created a two-dimensional array, you could use the UBound function to
determine the size or bounds of both dimensions, like so:

Dim BigArray(100, 57) As Integer
MsgBox (UBound (BigArray, 1))
MsgBox (UBound (BigArray, 2))

In this example:

Linel Defines a two-dimensional array, where the size of the first dimension is 100
and the size of the second dimension is 57.

Line 2 Defines the UBound function to examine the size of the first (1) dimension,
which causes the MsgBox command to display J00.

Line3 Defines the UBound function to examine the size of the second (2) dimension,
which causes the MsgBox command to display 57.

Clearing an Array

Many video games display the list of the top 10 scores, which your program could store
as an array. However, to give users the chance to clear out all the high scores, you would
need to empty out the array that contains this information. While you could empty each
array element one at a time, it’s faster to clear out the whole array at once.
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To empty all or part of a one-dimensional array, use the Clear command with
this syntax:

Array.Clear (ArrayName,Index,Length)

where ArrayName is the variable that represents your entire array, Index is a number that
identifies the first element you want to clear, and Length is the number of elements you
want to clear.

The following BASIC code creates an array with three numbers and then uses the
Clear command to empty it:

Dim BigArray() As Integer = {12, 34, 56}
MsgBox (BigArray(0))

Array.Clear (BigArray, 0, UBound(BigArray))
MsgBox (BigArray(0))

In this example:
Line I Creates an array called BigArray that holds three numbers: 12, 34, and 56.

Line 2 Runs the MsgBox command to display the number stored in the first array

element (0}, which displays the number 12in a message box.

Line 3 Runs the Clear command to clear all values stored in the array.

Line4 Runs the MsgBox command a second time to show that the first array element

is now empty and contains a zero (0).

This example uses the UBound function to determine the size of the array, which also
tells you the index value of the last element in the array. Thus, the command Array.Cleax
(BigArray, 0, UBound(BigArray)) tells the computer to clear an array named BigArray, start-
ing from the first element (0) and ending with the last element (UBound(BigArray)).

To clear out only part of an array, you can specify an element other than o. For
example, if your array contains six elements but you want to clear only the third,
fourth, and fifth elements, you could use the following:

Dim TestArray() As Integer = {12, 34, 56, 78, 90, 115}
Array.Clear (TestArray, 2, 4)

This is equivalent to:

TestArray(0) = 12
TestArray(1) = 3
TestArray(2) = 0
TestArray(3) = 0
0
0

S

TestArray(4) =
TestArray(5) =

(Remember that the first element of an array is always numbered o, so the array ele-
ments numbered 2 through 4 actually refer to the third, fourth, and fifth array elements.)
Once the Array.Clear command runs, the contents of TestArray look like this:

{12, 34, 0, 0, 0, 0}

Sorting a One-Dimensional Array

Once you've filled a one-dimensional array with data, you can sort the data in ascending
(a-to-z and A-to-Z, or 0-to0-9) order. To sort an entire array in ascending order, use the
Array.Sort command, like so:

Array.Sort (ArrayName)
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The following BASIC code shows how to sort an entire array:

Dim SortedArray() As Integer = {5, 4, 9, 1, 0, 8}
Dim I As Integer
Array.Sort (SortedArray)
For T =0 To 5
MsgBox(SertedArray(I))
Next

Once the Array.Sort (SortedArray) command completes, the array looks like this:

{0, 1, 4, 5, 8, 9}

To sort only part of an array, use this syntax:

Axray.Sort (ArrayName,Index,Length)

where Index is the array element to start sorting and Length is the number of array
elements to sort.

For example, to sort the second, third, and fourth array elements (the numbers 4, 9,
and 1 stored in the following SortedArray example), you could use the following:

Dim SortedArray() As Integer = {5, 4, 9, 1, 0, 8§}
Dim I As Integer
Array.Sort (SertedArray, 1, 3)

For I =0To s
MsgBox(SortedArray(I))
Next

Once the Array.Sort (SortedArray, 1, 3) command completes, the array looks like this:

{5, 1, 4, 9, 0, 8}

When sorting strings, Visual Basic sorts lowercase characters before uppercase ones.

For example, if you were to sort an array of strings ({"B", "s", "S", "N", "n", "b"}) in
ascending order, like this:

Dim SortedArray() As String = {"B", "s", "S", "N", "n", "b"}
Dim I As Integer
Array.Sort (SortedArray)
For I =0 To 5
MsgBox(SertedArray(I))
Next

the sorted array would look like this:

{"b", "B", "n", "N", "s", "s"}

Searching a One-Dimensional Array

To search for data stored in a one-dimensional array, you can use the Index0f command,
which returns the array index (the numeric position in the array) where the data is
found. If the data isn’t found in the array, the Index0f command returns -1. The Index0f
command uses the following syntax:

Array.Index0f (ArrayName,Value)
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where ArrayName is the name of the one-dimensional array to search and Value is the data
you want to find in the array.

The following BASIC code searches an array for the number 90, which appears in
the array index of 4.

Dim MyList() As Integer = {9, 1, 8, 4, 90, 12}
MsgBox (Array.IndexOf(MyList, 90))

The Index0f command searches an array beginning with the first data, which is stored
in the array index numbered 0. If you search for data that appears in two or more places
in an array, the Index0f command will find only the data stored in the index closest to the
beginning of the array. For example, if you have the number 90 stored in the array
indexes of 2 and 4, the Index0f command would return only a value of 2, as shown in
the following BASIC code:

Dim MyList() As Integer = {9, 1, 90, 4, 90, 12}
MsgBox (Arxay.IndexOf(MyList, 90))

If you don’t want the Index0f command to begin searching from the first array
element (0), indicate a specific start position with this syntax:

Array.IndexOf (ArrayName,Value, Start)

where Start is the index number to begin searching from, other than o.
In the following code, the Index0f command returns a value of 4, because it begins
searching the array from the fourth array element (index 4).

Dim MyList() As Integer = {9, 1, 90, 4, 90, 12}
MsgBox (Array.IndexOf(MyList, 90, 4))

When searching only part of an array, you can specify both the index to begin
searching from, and how many array elements you want to search for. For example:

Array.Index0Of (ArrayName,Value,Start,Count)

where Count is the number of array elements to search, beginning with the index
position defined by Start.

To begin searching from index position 3, but to search for only two array elements,
you could use the following:

Dim MyList() As Integer = {9, 1, 90, 4, 90, 12}
MsgBox (Array.IndexOf(MyList, 90, 3, 2))

In this example, the Index0f command begins searching at index 3 (which contains
the number 4), and searches two array elements (index positions 3 and 4), which appear
in the boldface portion of the array list. Thus, the MsgBox command displays the number
4 because the number 90 is stored in the fourth element of the array.

You can also use the LastIndex0f command to search from the end of an array.
The LastIndex0f command uses the same syntax as the Index0f command. As the
following code shows, the LastIndex0f command will find the number 90 in index
position 4 while the Index0f command will find the number 90 in index position 2:

Dim MyList() As Integer = {9, 1, 90, 4, 90, 12}
MsgBox (Array.IndexOf(MyList, 90))
MsgBox (Array.LastIndex0f (MyList, 90))
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Hands-on Tutorial: Storing a Structure in an Array

An array can be useful for storing a list of items, while a structure can be useful for
keeping related data together. Combine a structure with an array and you can store a
list of related data in the much the same way that you might store names, addresses, and
phone numbers on an index card and store a bunch of index cards in a file. This tutorial
shows you how to create an array that can create a list of structures for storing names,
addresses, and phone numbers.

1. Start a new Visual Basic Express project, then click OK to display a blank form.
2. Choose View » Toolbox to display the Toolbox.

3.  Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button on the form.

4. Double-click the Buttonl control on the form. The Code window appears.

5. Type the boldface code shown next, just underneath the Public Class line and
above the Private Sub line:

Public Class Form1i
Structure Names
Public Name As String
Public Address As String
End Structure
Private Sub Buttoni Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click
End Sub
End Class

The boldface code defines a structure called Names, which contains two prop-
erties, Name and Address, both of which are String variables.
6.  Type the boldface code shown next in between the Private Sub and End Sub lines, as
follows:

Public Class Formi
Structure Names
Public Name As String
Public Address As String
End Structure
Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click
Dim MyContacts(1) As Names
Dim I As Integer
Dim TotalString As String
ForI=0To1
MyContacts(I).Name = InputBox("Type a name")
MyContacts(I).Address = InputBox("Type an address")
Next
ForI=0To1
TotalString = MyContacts(I).Name & vbCr & vbLf & MyContacts(I).Address
MsgBox(TotalString)
Next
End Sub
End Class
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In this listing:

10.

Chapler 23

Line 1 Creates an array that can hold two (0 to 1) structures as defined by the
Names structure definition you wrote in step b (see Figure 23-4).

Line 2 Creates a variable named I, which can hold integer values.

Line 3 Creates a String variable called TotalString.

A structure stores related information
in one place much like storing data Name:

on an index card.
Address:

Structure Name
Public Name As String
Public Address As String
End Structure

An array of structures acts like
a list of multiple index cards. Name:

Dim MyContacts(1) As Names Name:

Address:

Figure 23-4: An array of structures acts like a simple database on index cards.

Lines 4 and 7 Define the start and end of a For-Next loop.

Line5 (Trapped inside the For-Next loop.) This line displays an input box that
asks the user to type a name. The name the user types is stored in the Name property
of the first element of the MyContacts array.

Line 6 Displays an input box thatasks the user to type an address. The address the
user types is stored in the Address property of the first element of the MyContacts array.
Lines 8 and 11 Define the start and end of a second For-Next loop.

Line 9 Takes the name stored in the Name and Address of a structure and stores its
contents in the TotalString variable. To avoid smashing the Name and Address strings
together, the line adds the vbCr (carriage return) and vbLf (line feed) characters so
that the textstored in the Address property will appear directly below the text stored
in the Name property.

Line 10 Uses the MsgBox command to display the contents of the TotalString variable.
Press F5. Your user interface appears.

Click the Buttonl control. An input box appears, asking you to type a name.

Type Joe Smith and click OK. This name will be stored in the first structure (element
number 0) in the MyContacts array. Another input box appears, asking you for an
address.

Type 99 Penny Lane and click OK. This address will be stored in the first structure
(element number () of the MyContacts array. Another input box appears, asking you
to type a second name.



11. Type Mary Jane and click OK. This name will be stored in the second structure
(element number 1) in the MyContacts array. Another input box appears, asking you
for an address.

12. Type 101 Abbey Road and click OK. This address will be
stored in the second structure (element number 1) of the G
MyContacts array. A message box appears, displaying Joe 99 Panny Lane
Smith with the address 99 Penny Lane directly underneath, Ol
as shown in Figure 23-5.

13. Click OK. A second message box appears that displays Figure 23-5: The MsgBox
the contents of the second structure (Mary Jane and 101 command displays the

Abbey Road) of the MyContacts array. Click OK to close the 'cnnrenrs of each structure
dialog box. in a message box.

ArrayStructure [X]

14. Press ALT-F4 to stop your program. A Close Project dialog box appears. Click Discard.

Using a Collection
A collection acts like an array but it has several major differences:

s Collections can hold different data types, such as integers and strings. Arrays can
hold only one data type, such as integers.

Under-
fﬂl"ﬂ"ding » Collections can insert new data between existing elements while arrays cannot.
Collections

+ Collections can identify the location of data by either an index number or a key
that the programmer defines. Arrays can identify the location of data only with an
index number.

*  The first element of an array is numbered index . The first element (member) of a
collection is numbered index 1.

*  Acollection consists of a single list of data. An array can consist of multiple dimen-
sions of lists.

The Parts of a Collection

A collection consists of:

*  One or more members. A member acts like a box that holds data.

*  An index number that identifies each member. The first member in a collection
always has an index value of 1, the second element has an index of 2, and so on.

*  Anoptional key to identify each member. A key is a unique descriptive string that
can identify each chunk of data stored in a collection. By defining keys, you can
search for data much more easily in a collection.

To create a collection, declare a name for your collection using the following syntax:
Dim CollectionName As New Collection
where CollectionName is the name of a variable used to represent your collection.

NOTE Unlike an array, when you declare a collection, you don't have fo specify a size or

data type.
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Storing Data in a Collection

When you initially ereate a collection, it has zero members. To add members to a
collection, you need to store data in that collection. You can add any type of data to
your collection using the following syntax:

CollectionName.Add(Data)

where CollectionName is the name of the collection and Data is the information you want
to store in the collection.

Collections store data chronologically, so the first item added to a collection is stored
as the first member of a collection (index 1), the second item added is stored as the
second member (index 2), and so on.

The following code creates a collection and stores three items in it:

Dim LoserList As New Collection
LoserList.Add("McPherson™)
LoserList.Add("Lee")
LoserList.Add(489)

After this BASIC code runs, the LoserList collection stores the following data:

{"McPherson", "Lee", 489}

NOTE Until you retrieve data from a collection and display it on screen or print it out, you won’t
be able to see the collection’s contents.

Normally, each time you add an item to a collection, Visual Basic stores the new item
at the end of the collection. However, you can specify whether you want an added item to
appear before or after an existing item in a collection. This can be handy if you're
storing names in a collection and want to keep the data in alphabetical order.

To store data before an existing member in a collection, use the following syntax:

CollectionName.Add(Data, , Before)

where Before is the index of a member in the collection before which you want to insert
the new data in the collection. The empty space between the two commas is meant to let
you assign a key to each item you add to a collection. You'll learn more about keys in the
section “Searching for Data in a Collection” on page 321.

For example, suppose you had a collection named Loserlist, as follows:

{"McPherson", "Lee", 489}

If you wanted to insert new data ("Reese”) before the second (2) member of the
collection ("Lee"), you could use the following:

LosexrList.Add("Reese", ,2)

The collection now looks like this:

{"McPherson", "Reese", "Lee", 489}

You can also store data affer a member in a collection by using the following syntax:

CollectionName.Add(Data, , ,After)
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where After is the index of a member in the collection after which you want to insert
the new item in the collection. The first blank space between the two commas is meant
for assigning a key to the data you're adding to the collection. The second blank space
between the two commas is where you would type an index number to specity a Before
value. Because you can’t specify both a Before and After index number, the space for the
Before number is left blank.

For example, suppose you had a collection named LoserList, as follows:

{"McPherson", "Reese", "Lee", 489}

If you wanted to insert new data ("Swanson”) after the first member (index number 1)
of the collection, you could use the following:

LoserList.Add("Swanson", , ,1)
This will make the collection look like this:

{"McPherson", "Swanson", "Reese", "Lee", 489}

Searching for Data in a Collection

When you store data in a collection, you may eventually want to locate a specific chunk

of data, but you might not know its exact position. While you could search through a

collection one item at a time, it's much easier to find data if you store that data in a collec-
ton using a key, which is just any unique string. To add data to a collection along with a
unique key, use the following syntax:

CollectionName.Add (Data, key)

The following code creates a collection and stores three items in it along with
their keys:

Dim LoserList As New Collection
LoserList.Add("McPherson”, “0")
LoserList.Add("Lee", "666")
LoserList.Add(489, "Junk")

Once you've stored data in a collection with a key, you can retrieve it by using the
following syntax:

Variable = CollectionName.Item(key)

The following code creates a collection named LoserList, fills it with three items,
assigns a key to each item, uses a key to retrieve an item from the collection, and then
displays that retrieved item in a message box:

Dim LoserList As New Collection
Dim Name As String
LoserList.Add("McPherson”, "0")
LoserList.Add("Lee", "666")
LoserList.Add("Reese", "SWM")
Name = LoserList.Item("666")
MsgBox (Name)
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This example retrieves the item identified by the "666" key, which happens to be the
string "Lee".

You can also use the Item command to retrieve an item from a collection based on
its index number. For example, to find the second member in a collection, you could
use the following:

CollectionName.Item(2)
NOTE The one problem with refrieving data using the index number is that as you add or remove

items from a collection, the index numbers of all items in a collection can change. For that reason,
it's better to search for data using ifs key.

Removing Data from a Collection

Just as you can add items to a collection, you can also remove them. Removing an item
from a collection doesn’t leave any empty gaps, because the collection automatically
moves all other items in the collection to fill in any gaps, as shown in Figure 23-6.

1 2 3 4 5 6 7 8

Original collection | 12 | 4 | 9 [ 2 | 7 | 50 | 31 I 87 |

1 2 3 4 5 6 7 8

Collection.Remove(d) | 12 | 4 | 9 | 7 | 50 | 31 I 87 |

1 2 3 4 5 6 7

Modified collection | 12 | 4 | 9 [ 7 | 50 ‘ 31 | 87 |

Figure 23-6: When you remove items from a collection, the collection
automatically moves all remaining data to fill in the gap, which can
change the index number of each member.

To remove an item from a collection, use the following:

CollectionName.Remove (Index)

where CollectionName is the name of the collection and Index is an integer that represents
the item you want to remove. For example, to remove the fourth item in the collection,
you would use the following:

CollectionName.Remove(4)

As an alternative to specifying an index position, you can also specify a key.
The following BASIC code stores three items, with keys, in a collection:

Dim LoserList As New Collection
LoserList.Add("McPherson”, "0")
LoserList.Add("Lee", "666")
LoserList.Add("Reese", "SWM")

This creates a collection that looks like this:

{"McPherson", "Lee", "Reese"}
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To remove "Lee" from the collection, you would use this command:

LoserList.Remove("666")

This command removes the item associated with the key "666", which is the name
"Lee". So now the collection looks like this:

{"McPherson", "Reese"}

Counting All the Members in a Collection

Because you can keep adding and removing items from a collection, you might want to
know the total number of items in a collection at any given time. To count the total
members of a collection, use the Count command with the following syntax:

CollectionName.Count

where CollectionName is the name of the collection you want to count.
The following code creates a collection, stores four items in it, and then runs the
MsgBox command to display the total number of items stored in the collection (a total

of four):

Dim Dogs As New Collection
Dogs.Add( "Pepper")
Dogs.Add("Tippy")
Dogs.Add( "Buster")
Dogs.Add("Taffy")
MsgBox (Dogs. Count)

Using the For Each Next Loop

Using the
For Each
Next Loop

We know that both arrays and collections can vary in size as your program runs. So what
if you want to access every single item in an array or collection, one at a time? Use a For
Each Nextloop, which looks like this:

For Each Element In Group
Instructions
Next

where Element is a variable that represents the same data type that’s stored in the array
or collection that you're searching and Group is a variable that represents the array or
collection you want to search.

For example, to search an array, you could use the following code:

Dim ArrayName(5) As String
Dim ArrayItem As String
ArrayName(0) = "Bo"
ArrayName(1) = “"Scraps”
ArrayName(2) = "Tasha"
ArrayName(3) = "Nuit"
ArrayName(4) = “"Buster”
ArrayName(5) = “Spots"
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For Each ArrayItem In ArrayName

Next

MsgBox (ArrayItem)

In this example:

Line 1 Defines an array called ArrayName, which consists of six elements (numbered 0
to 5), which can hold string data.

Line 2 Defines a variable called ArrayItem as a string data type.

Lines 3 to 8 Assign various strings to each element in ArrayName.

Lines 9and 11 Define the start and end of the For Each Next loop. This loop tells
the computer to go through the entire array, one element at a time, and run the
tenth line, which uses the MsgBox command to display each string stored in the array.
Because the array contains six elements, the For Each Next loop runs the MsgBox
command six times.

To search a collection, you could use the following BASIC code:

Dim Cats As New Collection
Dim Animal As Object
Cats.Add("Bo")
Cats.Add("Scraps")
Cats.Add("Tasha")
Cats.Add("Nuit")
Cats.Add("Buster")
Cats.Add("Spots")

For Each Animal In Cats

Next

MsgBox (Animal)

In this example:

abou

Line 1 Creates a collection named Cats.

Line 2 Creates a variable called Animal and defines it as an object data type.

An object data type lets you store different types of values such as integers and
text. All collections are automatically defined as storing object data types.

Lines 3 through 8 Store different strings in the Cats collection.

Lines 9and 11 Define the start and end of the For Each Next loop. This loop tells
the computer that for each member in the Cats collection, run the tenth line, which
uses the MsgBox command to display each member of the collection.

The best thing about using a For Each Next loop is that you never have to worry

1t how many items you have stored in your array or collection, because the For Each

Next loop will step through each item in the array or collection until it reaches the end.

Hands-on Tutorial: Pla

This

tutorial has you create a collection, store different types of data in it, and then use

a For Each Next loop to display its entire contents.

1.
2.
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Start a new project, then click OK to display a blank form.

Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep the Toolbox visible.



10.
11.

Click the TextBox control in the Toolbox, move the mouse pointer near the top of
the form, and click the left mouse button to create a text box.

Click the ComboBox control in the Toolbox, move the mouse pointer underneath
the text box on the form, and click the left mouse button to create a combo box

underneath the text box.

Click the Label control in the Toolbox, move
the mouse pointer underneath the combo
box on the form, and click the left mouse
button to create a label.

Click the Button control in the Toolbox, [
move the mouse pointer near the bottom
of the form, and click the left mouse button
to create a button on the form. Your user

Lahel
interface should look like Figure 23-7.

Click the combo box control and press F4 to

open the Properties window.

Click the Items property in the Properties Figure 237 A user interface with a fext

window. An ellipsis button appears. Click box, combo box, label, and bulton control
the ellipsis button and a String Collection on a form

Editor dialog box appears.
Type Beginning and press ENTER, then type End and click OK.
Double-click the Button1 control on the form. The Code window appears.

Type the boldface code shown between the Public Class line and the Private Sub
line, as follows:

Public Class Formi

Dim Cats As New Collection

Dim Animal As Object

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

End Sub
End Class

The first line of boldface code creates a collection named Cats. The second line
declares a variable named Animal, which can hold object data types, the same data
types that all collections always use. Object data types can hold anything from strings
and integers to decimal numbers and Boolean values.

. Type the boldface code shown between the Private Sub and End Sub lines,

as follows:

Public Class Formi
Dim Cats As New Collection
Dim Animal As Object
Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click
Select Case ComboBoxi.Text
Case "Beginning"
Cats.Add(TextBox1.Text, , 1)
Case Else
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13.
14.

15.
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Cats.Add(TextBox1.Text)
End Select
Label1.Text = ""
For Each Animal In Cats
Label1.Text = Label1l.Text & " " & Animal

Next

End Sub

End Class

Line 1 Defines the start of a Select Case statement and retrieves the data stored in
the Text property of the ComboBox1 control. The entire Select Case statement
consists of lines 1 through 6.

Line 2 Compares the string "Beginning” to the string stored in the Text property
of the ComboBox1 control, retrieved by the first line.

Line 3 If the value of the ComboBox1’s Text property exactly matches the
"Beginning" string, the third line runs, which inserts the data stored in the Text
property of the TextBox1 control, at the beginning of the Cats collection. (Note
that the Cats.Add (TextBoxi.Text, , 1) command leaves a blank space in between
TextBox1.Text and the number 1. Normally, this space would be used to define a
key to identify the data added to the Cats collection, but a key is not needed for this
example.)

Line4 Tells the Select Case statement to run the instruction on the fifth line if the
value of the Text property in TextBox1 does not exactly equal the "Beginning” string.
Line 6 Marks the end of the Select Case statement.

Line 7 Clears the Text property of the Labell control by setting the Text property
to an empty string,.

Lines 8 and 10 Mark the start and end of a For Each Next loop that steps through
each item in the Cats collection, runs the ninth line which yanks out each member
of the Cats collection, stores it in the Animal variable, and displays it in the Labell
control’s Text property.

Click in the Class Name list box and click (Form1 Events).

Click in the Method Name list box and choose Load. The Code window displays a
blank Formi_Load event procedure.

Type the boldface code shown between the Private Sub and the End Sub lines of the
Formi_Load event procedure, as shown here:

Public Class Formi
Dim Cats As New Collection
Dim Animal As Object
Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click
Select Case ComboBox1.Text
Case "Beginning"
Cats.Add(TextBox1.Text, , 1)
Case Else
Cats.Add(TextBox1.Text)



16.
17.

18.

19.

20.
21,

22,

End Select
Label1.Text = ""
For Each Animal In Cats
Label1.Text = Label1l.Text & " " & Animal
Next
End Sub
Private Sub Forml_Load(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles MyBase.load
Cats.Add("Bo")
Cats.Add("Scraps")
Cats.Add("Tasha")
End Sub
End Class

The three boldface lines add the strings "Bo", "Scraps”, and "Tasha" to the Cats
collection.
Press F5. Your user interface appears.
Click the Buttonl control. The Labell control displays the current contents of the
Cats collection, which is the "Bo Scraps Tasha" string.
Click in the text box and type Joe, then click the downward-pointing arrow in the
combo box and click Beginning.
Click the Buttonl control. Notice that the Labell control now shows the revised
contents of the Cats collection with the name Joe at the front of the list.
Click in the text box and type Sally, then click in the combo box and click End.
Click the Buttonl control. Notice that the Labell control now displays Sally as the
last item in the Cats collection.

Press ALT-F4 to stop your program. A Close Project dialog box appears. Click Discard.

KEY FEATURES TO REMEMBER

Data structures act like variables that can combine related information in a single location.
® A structure can store multiple variables within a single variable. These multiple variables
are called properties.

®*  An array must contain identical data types. The first element of an array is numbered
zero (0), the second is numbered one (1), and so on.

*  Visual Basic provides built-in commands for sorting, searching, and clearing a one-
dimensional array.

®  Acollection can contain different data types. The first member of a collection is
numbered one (1), the second is numbered two (2}, and so on.

®  Visual Basic provides builtin commands for sorting, searching, and removing members
from a collection.

® A For Each Next loop can access each item stored in an array or collection.
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ADVANCED DATA STRUCTURES:
QUEUES, STACKS, AND
HASH TABLES

To provide greater flexibility in storing information, Visual
Basic includes three data structures called queues, stacks,
and hash tables, which, as with arrays and collections, do
nothing more than store data in a list. However, they offer different ways to

search, store, and remove data, which can make them more useful than arrays
or collections, depending on what you want your program to do.

Using a Queue

Understanding
Queues

A queue always adds data to the end of a list but removes data from the front of
the list. A queune takes its name from the way it stores and removes data, which
mimics the way people wait in line: the first person in line is the first one to leave.
Because of the way a queue adds and removes data, queues are sometimes called
a First In, First Out (FIFO) data structure.

A queue can be useful for creating an inventory program in which you want
to remove the oldest stored item first. If you were to use a different data
structure, such as a collection, to remove an item, old items could be left sitting
idly by or rotting away in your inventory, which would waste your company’s
resources.



Fi 24-1 shows
tgure shows guene New data gets added to the end of a queve.

in three different stages. The top
stage shows the number 61 being Pr——
added to an existing queue already
full of data. The middle stage
shows how the existing queue

has grown by one additional item,

|s1|17[25] 3 imEleABl
in this case the number 61. The

o] — «
bottom stage shows that the only

way Lo remove an item from Existing data gets pushed out from the front of the queve.

a queue is from the front of the i
Figure 24-1: A queve stores new data at one end of the

queue, which is the opposite end list and removes old data from the other end.

from where new data is added.
To create a queue, you need to declare a variable as a queue, like so:

Dim VariableName As New Queue

When you create a queue, it contains no data, so the first step to using a queue is
to stuff it with data. Like a collection, a queue can store different types of data, such as
string, integers, and boolean values.

Adding Data to a Queve with the Enqueve Method

When you add data to a queue, the data is stored at the end of the queue. Each time you
add data to a queue, the queue gets longer and longer. To add data to a queue, use the
Enqueue method, which looks like this:

QueueNanme .Enqueue (Data)

where (_)usj'ueName is the name of the quene Din MyQueue As New Queve
and Data is the data you want to store in a
queue.

The following code creates a queue

and stores three items in it: a number,

MyOueue. Enqueue (29)

a string, and a boolean True value, as MyQueue. Enqueue ("Cat")
shown in Figure 24-2:

MyOQueue. Enqueue (True)

Dim MyQueue As New Queue
MyQueue.Enqueue (29)
MyQueue.Enqueue ("Cat") Figure 24-2: The Enqueue method stores data in a
MyQueue.Enqueue (True) queve, pulting the first stored item at the front of the
- list and adding new items to the back of the list.

Checking the Contents of a Queve

As you fill a queune with data, you may lose track of what data is actually stored in it.
To search the queue for specific data, use the Contains method, which returns a True
or False value, like so:

QueueName .Contains (Data)

where QueveName is the name of the queue and Data is the data you want to find in the
queue.
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The following code stores three items in a queue and then searches to determine
whether the queue contains the string "Cat”. Because the queue contains "Cat”, the
MsgBox command displays Tiue in a message box.

Dim MyQueue As New Queue
MyQueue.Enqueue (29)
MyQueue.Enqueue ("Cat")
MyQueue.Enqueue (True)

MsgBox (MyQueue. Contains("Cat"))

When you search for data in a queue, you must search for the exact data. For
example, if a queue contains the string "Cat" (uppercase €) but you search for the string
cat (lowercase c), the Contains method will return False because "Cat” is not exactly iden-
tical to the string "cat”.

If you want to know only the data currently stored at the front of the queue, use the
Peek method, like so:

Dim MyQueue As New Queue
MyQueue.Enqueue (29)
MyQueue.Enqueue ("Cat")
MyQueue.Enqueue (True)
MsgBox (MyQueue. Peek)

In this example, the number 29 is stored at the front of the queue because it was the
first item placed in the queue. Therefore, the Peek method returns the number 29and
displays that in a message box.

NOTE The Peek method doesn’t remove any data from the queue. It simply returns the value of
the next chunk of data that you can remove from the queve.
Counting the Confents of a Queve

The number of items that a queue can hold may vary as your program stores and removes
data from the queue. To determine the current number of items stored in a queue, use
the Count method, like so:

QueueName . Count

where QueueName is the name of the queue.
The following BASIC code adds three items to a queue, runs the Count method, and
displays the number 3in a message box after counting three items in the queue:

Dim MyQueue As New Queue
MyQueue.Enqueue (29)
MyQueue.Enqueue ("Cat")
MyQueue.Enqueue (True)
MsgBox (MyQueue. Count)

Removing Data from a Queve

You can remove data only from the front of the queue, which means that the oldest item
you stored in the queue will also be the next item you can remove. To remove an item
from a queue, use the Dequeue method, like so:

QueueName . Dequeue

where QueueName is the name of the queue.
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When you use the Dequeve method, you physically remove the first item from the
queue, as shown in Figure 24-3.

You can remove data only from the front of the queue.

|61|17|25[3]10|94|43|

e[ a ] — »

Figure 24-3: The Dequeue method removes the first item from the
front of the queve, shortening the length of the queue by one item.

The following BASIC code adds three items to a queue, then uses Dequeue to remove
the first item. In this case, the firstitem is the number 29, so the MsgBox command displays
291in a message box:

Dim MyQueue As New Queue
Dim MyData As Object
MyQueue.Enqueue (29)
MyQueue.Enqueue ("Cat")
MyQueue.Enqueue (True)
MyData = MyQueue.Dequeue
MsgBox (MyData)

Because a queue stores data as object data types, when you want to retrieve data
from a queue, you must always store it in a variable that represents an object data type.
In the preceding code, the MyData variable represents an object data type.

As an alternative to removing data from a queue one item at a time, you can empty
a queue completely by using the Clear method, like so:

QueueName .Clear ()

where QueveName is the name of the queue.

The following code adds three items to a queue, displays the total number of
items (3), empties the queue, and then runs the Count method to count the total num-
ber of items stored in the queue, which 1s zero:

Dim MyQueue As New Queue
MyQueue.Enqueue (29)
MyQueue.Enqueue ("Cat")
MyQueue.Enqueue (True)
MsgBox (MyQueue. Count)
MyQueue.Clear()

MsgBox (MyQueue. Count)

In this example, the first MsgBox command displays a 3 in a message box. Next, the
Clear method runs and empties the queue before the second MsgBox command displays a ¢
in a message box to let you know the queue is really empty.

When you remove data from a queue using the Dequeve methaod, you can store the
removed data in a variable, but when you empty a queue using the Clear method, you
lose all the emptied data. To save the entire contents of a queue before emptying it,
copy the data to an array first.
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Copying Data from a Queve to an Array

As an alternative to removing data from a queue one item at a time using the Dequeue
method, you can copy all the data from a queue and place it in an array. When you copy
data from an array, the contents of your queue is unchanged.

Because a queue can vary in size, you first need to create a queue and a dynamic
array that stores object data types. Then, after filling the queue with data, you can use
the ToArray method to assign the contents of the queue to that array, as follows:

Dim QueueName As New Queue

Dim ArrayName() As Object
QueueNanme . Enqueue(Data)
ArrayName = QueueName.ToArray()

where QueueName is the name of your queue, ArrayName is the name of the dynamic array
that holds object data types, and Data is the data, such as a number or string, that you
want to store in your queue.

When you copy data from a queue to an array, the first item in the queue is stored
at index 0 of the array, the second item is stored in index 1 of the array, and so on.

The following code stores four items in a queue, copies them into an array, and then
uses a For-Next loop to display each item in the array. Because arrays begin counting at
index position 0, the For-Next loop has to start counting at 0 and stop counting at the
total number of items in the queue minus one, which is 3.

Dim cat As New Queue
Dim MyArray() As Object
Dim J As Integer
cat.Enqueue("Bo")
cat.Enqueue(False)
cat.Enqueue(75.4)
cat.Enqueue("Nuit")
MyArray = cat.ToArray()
For J = 0 To (cat.Count- 1)

MsgBox(MyArxay(J))
Next

An alternative to copying data from a queue to an array is to use the CopyTo method.
Unlike the ToArray method, which always stores the first item of the queue in the first
position (index 0) of an array, the CopyTo method lets you store data from the queue
starting in any index position of the array, like so:

QueueNanme . CopyTo(ArrayName, Index)

where QueueName is the name of your queue, ArrayName is the name of the dynamic array
that holds object data types, and Index is the index position where you want to start
storing data in the array. If the value of Index is 0, the first item in the queue is stored at
index position 0 of the array, the second item 1s stored in index position 1 of the array,
and so on.

Before you can copy data from a queue to an array, you must resize your array with
the ReDim keyword, as shown here:

Dim cat As New Queue

Dim MyArray() As Object
Dim I As Integer
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cat.Enqueue("Bo")
cat.Enqueue(False)
cat.Enqueue(75.4)
cat.Enqueue("Nuit")
ReDim MyArray(6)
cat.CopyTo(MyArray, 2)
For I=0To 6

MsgBox(MyArxay(I))
Next

This example resizes the dynamic array (MyArray) to hold seven elements (0 through
6) and then uses the CopyTo method to copy the data from the queue into the array, start-
ing at index position 2, which is the third position in the array. When the For-Next loop
runs, it first displays two blank message boxes (because the initial two elements of MyArray
are empty) and then displays the data copied from the queue.

Using a Stack

A stackis a data structure that mimics a stack of plates stored in a cafeteria. The last item
stored in the stack 1s also the first item removed from the stack, often known as a Last In,
First Out (LIFO) data structure, as shown in Figure 24-4.

8
34 103 8
| 49 | 84 8 103
49 103 34
84 43
49
Adding new data fo a stack
pushes old data further down Popping data off the top of a stack
the stack. removes data from that stack.

Figure 24-4: A stack pushes new data on top of old data and pops off data to
remove it from the top of the stack.

To create a stack, you need to declare a variable as a stack, like so:

Dim VariableName As New Stack

When you create a stack, it contains no data, so the first step is to push data on to
the top of the stack. To remove data from a stack, you pop it off the top.

Like a queue, a stack can store ditferent types of data, such as string, integers, and
boolean values. Stacks are often used to store data temporarily. For example, calculator
programs use stacks to store different numbers and mathematical operators (plus sign,
division sign, and so on) that the user chooses. Each time the user types a number, the
program stores that number on the stack. When the user types a mathematical operator
such as the plus sign (+), that is also stored on the stack. As soon as the user types another
number, the program pops the mathematical operator off the stack along with the
previously stored number on the stack and calculates a final result.
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Pushing Data

To store data on a stack, use the Push method, like so:

StackName .Push(Data)

where StackName is the name of the stack where you want to add new data and Data is the
data you want to push on top of the stack.

The following code shows how to push three items on to a stack, as shown in
Figure 24-5:

Dim cat As New Stack
cat.Push("Bo")

cat.Push(False)
cat.Push(304)
False 304
Bo ] False 304
Bo False
Bo

Figure 24-5: The string Bo is the first item pushed on a stack
and will be the last item that can be removed from the stack.

Checking the Contents of a Stack

Once you've stored data on a stack, you can use the Peek method to see the last data
stored on top of the stack. The Peek method doesn’t remove the data from the stack;
it just returns the value of that data.

To use the Peek method, use the following syntax:

StackName . Peek

The following BASIC code pushes two items onto a stack and then runs the MsgBox
command to display data in a message box:

Dim idiots As New Stack
idiots.Push("Pauly")
idiots.Push("Bobby")
MsgBox (idiots.Peek)

This example pushes the string "Pauly” onto the stack and then shoves another
string, "Bobby”, right on top of it. When the Peek method runs, it returns the value of
the last item stored on the stack, which is the string "Bobby”, then the MsgBox command
displays Bobby in a message box.

The Peek method is handy for letting you check on the value of the last item stored
on top of a stack, but if you want to search for data that may be stored somewhere else
in a stack, you'll have to use the Contains method, which uses this syntax:

StackName . Contains (Data)
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where StackName is the name of the stack that you want to search and Data is the data you
want to find inside the stack.

The Contains method returns a True or False value. If you search and find data exactly
matching any data stored in a stack, the Contains method returns a True value; otherwise,
it returns a False value.

The following code pushes three items onto a stack and then searches for an item:

Dim wmd As New Stack

wmd . Push("Smallpox")

wmd . Push("Uranium")

wmd . Push("Nerve gas")

MsgBox (wnd.Contains("Uranium"))

In this example, the Contains method searches for the string "Uraniun” in the stack
named wnd. Because the string "Uranium” is already stored in the stack, the Contains
method returns a True value and the MsgBox command displays True in a message box.

If you search for "uranium”" (lowercase u) in a stack but the stack contains only the
string "Uranium”, (uppercase U), the Contains method will return a False value because the
strings are not exactly identical.

NOTE The Contains method tells you only whether certain data is stored in a stack, it won't tell
you where in the stack that data may be stored.

Counting the Contents of a Stack

A stack can grow and shrink as you push data in and pop data off it. To count the number
of items stored in a stack, use the Count method, like so:

StackName . Count

The following code pushes three items onto a stack and then uses the Count method
to count the total number of items in the stack (3).

Dim wmd As New Stack
wmd . Push("Smallpox")
wmd . Push("Uranium")
wmd . Push("Nerve gas")
MsgBox (wnd.Count)

In this example, the Count method returns a value of 3, so the MsgBox command
displays 3in a message box.

Popping Data from a Stack

To remove data from a stack, use the Pop method, which removes the last item stored
on the stack. If you want to save the contents of the popped data, you need to store the
popped data into a variable declared to hold object data types, such as the following:

Dim VariableName As Object
VariableName = StackName.Pop

The following code pushes three items onto a stack and then uses the Pop method
to remove the last item pushed onto the stack.
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Dim axis As New Stack
axis.Push("Noxth Korea")
axis.Push("Iraq")
axis.Push("IRS")

MsgBox (axis.Pop)

In this example, the Pop method pops off the last item stored, which is IRS, so the
MsgBox command displays JRS in a message box.

To clear out all data stored in a stack (without saving any of it}, you can use the
Clear method, like so:

StackName .Clear

The following code pushes three items onto a stack, uses the Count method to
display 3 in a message box, uses the (lear method to remove all data from the stack,
and then uses the Count method again to display 0in a message box, showing you that
the stack is now empty:

Dim axis As New Stack
axis.Push("North Korea")
axis.Push("Iraq"})
axis.Push("IRS")

MsgBox (axis.Count)
axis.Clear

MsgBox (axis.Count)

Copying Data from a Queve to an Array

Popping data off a stack one item at a time can be tedious, so you can also copy the
entire contents of a stack to an array using either the ToArray or CopyTo methods.

To use the ToArray method, you first create a dynamic array that stores object data
types, then you use the ToArray method to assign the contents of the stack to that array,
as follows:

Dim StackName As New Stack

Dim ArrayName() As Object
StackName .Push(Data)

ArrayName = StackName.ToArray()

where StackName is the name of your stack; ArrayName is the name of your dynamic array
that holds object data types; and Data is the data, such as a number or string, that you
want to store in your stack.

When you copy data from a stack to an array, Visual Basic pops the top item off the
stack (the last item stored on the stack) and stores it in the first position of the array
(index position 0). It then pops the next item off the stack and stores it in index posi-
tion 1 of the array, and so on.

The following code stores three items on a stack, copies them into an array, and then
uses a For-Next loop to display each item in the array. Because arrays begin counting at
index position 0, the For-Next loop has to start counting at 0 and stop counting at the
total number of items in the stack minus one, which 1s 2.

Dim axis As New Stack
Dim MyArray() As Object
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Dim I As Integer
axis.Push("Noxth Korea")
axis.Push("Iraq"})
axis.Push("IRS")

MyArray = axis.ToArray()
For I = 0 To axis.Count - 1
MsgBox(MyArxay(I))

Next

This example runs the MsgBox command three times. The first time the MsgBox
command displays /RS, the second time it displays frag, and the third and last time it
displays North Koreain a message box.

Another way to copy data from a stack to an array is to use the CopyTo method.
Unlike the ToArray method, which always stores the first item of the queue in the first
position (index 0) of an array, the CopyTo method lets you store data from the stack
starting with any index position of the array:

StackName . CopyTo(ArrayName, Index)

where StackName is the name of your stack, ArrayName is the name of your dynamic array that
holds object data types, and Index is the index position where you want to start storing data
in the array. If the Index value is 0, the first item popped off the stack is stored at index
position 0 of the array, the second item is stored in index position 1, and so on.

Before you can copy data from a stack to an array, you must resize your array using
the ReDim keyword, as the following code demonstrates:

Dim axis As New Stack
Dim MyArray() As Object
Dim I As Integer
axis.Push("Noxth Korea")
axis.Push("Iraq")
axis.Push("IRS")
ReDim MyArray(s)
axis.CopyTo(MyArray, 1)
For I =0To 5
MsgBox(MyArxay(I))
Next

This example resizes the dynamic array (MyArray) to hold six elements (0 through 5)
and then uses the CopyTo method to pop data, one at a time, from the stack into the array,
starting at index position 1, which is the second position in the array. When the For-Next
loop runs, it first displays one blank message box (because the initial element of the
MyArray is empty at index position 0), and then displays the data copied from the stack.

Using a Hash Table

(O8]
O

Under-
standing
Hash Tables

A hash table acts like a list that stores data along with a unique key that can identify that
data, as shown in Figure 24-6. The data associated with a key can be as simple as a single
number or string or as complicated as a stack, a structure, or a two-dimensional array.
These keys will help you to identity and find that data later on, no matter where it is in
the hash table.

NOTE Every key stored in a hash table must be unique; you cannot use the same key twice,
or your program won 't work.
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Keys act like shortcuts to help you Keys Data
find data. For example, you could have

a key named CEO and the data asso- Ve “Visual Basic”

ciated with it could be a structure that 666 “Politicians”

stores the name, address, and phone “BAK" “Backup”

number of the company’s current CEO. “RB” 80394

To find the CEO’s phone number, vou — - —— P
could look up the kiy CEO and r_ha){ DL Dynamic Link Library
person’s name would pop up. Without 2004 “Year of the Dag”
keys, you would have to search for the "0s5 9" “Buggy 05"

specific data you want to find. If you
can search for the correct key, you'll
always be able to find the CEO’s private
information.

Figure 24-6: A hash table stores data
in a list where each chunk of data is
associated with a unique key.
To create a hash table, declare a variable Hashtable, like so:
Dim VariableName As New Hashtable
Hash tables are initially empty, so you need to store data in them. This data can

be any data type, such as a mix of integer and single data types.

Adding Data to a Hash Table

When you add data to a hash table, you need to add the actual data plus the unique key
that you want to associate with that data. Both the key and the data you want to add to the
hash table can be any data type, such as a number or a string.

To add data to a hash table, use the Add method, like so:

HashtableName .Add(Key, Data)

where HashtableName is the name of the hash table where you want to add data, Key is the
unique value used to identify the data you want to add, and value is the actual data to
add to the hash table.

The following code adds two items to a hash table:

Dim ColdHash as New Hashtable
ColdHash.Add(1, "Potatoes")
ColdHash.Add("y", "Meat")

While this example adds two items to a hash table, nothing will appear to happen
because you can’t actually see anything being added to the hash table.

Retrieving Data from a Hash Table

Once you've stored keys and data in a hash table, you can use the key to retrieve the

data later. When you retrieve data using a key, you simply copy the data from the hash

table into a variable; you don’t physically remove the data from the hash table itself.
To retrieve data from a hash table, use the Item method, like so:

HashtableName .Item(Key)
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where HashtableName is the name of the hash table where you want to retrieve data and
Key is the unique item associated with the data stored in the hash table.

For example, the following code adds two items to a hash table, searches for the
data associated with the y key, and displays that data in a message box:

Dim ColdHash as New Hashtable
ColdHash.Add(1, "Potatoes")
ColdHash.Add("y", "Meat")
MsgBox(ColdHash.Item("y"))

In this example, the hash table contains two items (Meat and Potatoes) and the Item
method retrieves the data associated with the y key, which happens to be the Meat string.
As a result, the MsgBox command displays the item associated with the y key, Meat, in a
message box.

Copying Valves from a Hash Table to an Array

The Item method can retrieve data from a hash table one item at a time. If you want to
retrieve all the data stored in a hash table, you can use the CopyTo method to copy every-
thing out of a hash table and into a one-dimensional array.

To use the CopyTo method, you need to use the index position where you want to
start copying data from the hash table into the array, like so:

HashtableName .CopyTo(ArrayName, Index)

where HashtableName is the name of your hash table, ArrayName is the name of your dynamic
array that holds DictionaryEntry data types, and Index is the index position where you
want to start storing data in the array. (If this value is 0, the first item from the hash table
is stored at index position 0 of the array, the second item is stored in index position 1
of the array, and so on.)

A DictionaryEntry data type stores both a key and its associated value. While a data
type can usually hold only a single item, a DictionaryEntry data type is specially designed
to work with hash tables to hold two items: a key (either a string or a number) and any
associated data (a string, a number, a collection, an array, a queue, and so on).

Before you can copy data from a hash to an array, you must resize your array using
the ReDim keyword, as the following code demonstrates:

Dim ColdHash As New Hashtable

Dim BreakfastArray() As DictionaryEntry
Dim stuff As DictionaryEntry
ColdHash.Add(1, "Potatoes")
ColdHash.Add("y", "Meat")

ReDim BreakfastArray(ColdHash.Count - 1)
ColdHash.CopyTo(BreakfastArray, 0)

For Each stuff In BreakfastArray

MsgBox (stuff.Key & " " & stuff.value)
Next

This example creates a dynamic array that can hold DictionaryEntry data types and
a variable that can also hold DictonaryEntry data types. After adding the string Potatoes
to the hash table and the string Meat after that, the program next resizes the BreakfastArray
variable to hold the number of items in the hash table minus one.
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NOTE Remember that the first array element is at index 0. Because the total number of items
stored in the hash table is 2, the program resizes the array that consists of two elements, one af
index position O and a second at index position 1, which is the value of 2, the total number of
items in the hash table minus 1.

The CopyTo method copies all the data out of the hash table and stores itin the
BreakfastArray, starting at index position 0, the first position of the array. Next, the For
Each loop starts at the beginning of the hash table and displays its contents, which
includes both the key and the data.

The For Each loop starts at the beginning of the array and displays each key/data
pair in a message box. The first message box displays y ~ Meat and the second message
box displays I Potatoes.

Counting Data in a Hash Table

Because a hash table can grow and shrink depending on the amount of data stored in it
at any given time, use the Count method to count the number of items currently stored
in a hash table, with this syntax:

HashtableName .Count

where HashtableName is the name of the hash table that contains the data you want to
count.

The following code adds two items to a hash table and then uses the Count method
to count the number of items stored in the hash table:

Dim ColdHash as New Hashtable
ColdHash.Add(1, "Potatoes")
ColdHash.Add("y", "Meat")
MsgBox (ColdHash.Count)

After adding two items to the hash table, the Count method returns a value of 2, which
the MsgBox command displays in a message box.

Checking Whether Keys or Data Are Stored in a Hash Table

Once you've added data to a hash table, you can check to see whether the hash table
contains a certain key or chunk of data, using the ContainsKey or ContainsValue methods.
Both methods return a True or False value.

The ContainsKey method works like this:

HashtableName.ContainsKey(Key)

where HashtableName is the name of the hash table that contains the data you want to
count and Key is the key you want to look for in the hash table.
The ContainsValue method works like this:

HashtableName.ContainsValue(Value)

where HashtableName is the name of the hash table that contains the data you want to
count and Value is the data you want to look for in the hash table.

NOTE Neither the ContainsKey nor ContainsValue method alfers or removes the data from the
hash table.
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The following code adds two items to a hash table and then uses the Containskey and
ContainsValue methods to determine whether the hash table contains a specific key or
value:

Dim ColdHash as New Hashtable
ColdHash.Add(1, "Potatoes")
ColdHash.Add("y", "Meat")

MsgBox (ColdHash.ContainsKey (1))
MsgBox (ColdHash.ContainsValue("MSG"))

In this example, the first MsgBox command displays a True value because the
Containskey method finds the key 1 in the hash table. However, the second MsgBox
command displays a False value because the ContainsvValue method searches for MSG
stored in the hash table. Because MSG isn’t stored in the hash table, the ContainsValue
method returns a False value.

Removing Data from a Hush Table

Just as you can add data to a hash table, you can also remove data, either by removing
items one at a time or by clearing out the entire hash table all at once. To wipe out all
the data in a hash table, use the Clear method:

HashtableName.Cleax ()

where HashtableName is the name of the hash table that contains the data you want to
count.

The following code adds two items to a hash table and then uses the Count method to
count all items in the hash table and display the total in a message box using the MsgBox
command. The first MsgBox command displays 2. Then the Clear method runs and empties
the hash table before the second MsgBox command runs and displays 0.

Dim ColdHash as New Hashtable
ColdHash.Add(1, "Potatoes")
ColdHash.Add("y", "Meat")
MsgBox (ColdHash.Count)
ColdHash.Cleax()

MsgBox (ColdHash.Count)

Rather than clear out an entire hash table, you can use the Remove method to
selectively remove individual items from a hash table by deleting the data associated
with a specific key, like so:

HashtableName .Remove(Key)

where HashtableName is the name of the hash table that contains the data you want to
count and Key is the key associated with the data you want to remove.

The following code adds two items to a hash table and then removes the data associ-
ated with the y key:

Dim ColdHash as New Hashtable
ColdHash.Add(1, "Potatoes")
ColdHash.Add("y", “Meat")
MsgBox (ColdHash.Count)
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ColdHash.Remove ("y")
MsgBox (ColdHash.Count)

This example uses the Count method to display the number of items in the hash
table (in this case, 2), then it removes the data associated with the y key, which happens
to be the "Meat" string. Next, the Count method counts the total number of items in the
hash table and displays that in a message box, which is now 1.

Hands-on Tutorial: Playing with Queves, Stacks, and Hash Tables

This tutorial stores identical data in a queue, stack, and hash table so you can see how
ditferent data structures store identical information.

1. Start a new project, then click OK to display a blank form.

2. Choose View P Toolbox to display the Toolbox.

3. Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button on the form.

4. Double-click the Buttonl control on the form. The Code window appears.

5. Type the following between the Private Sub and End Sub lines so the Button1_Click
event procedure in the Code window looks like this:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)_
Handles Buttoni.Click
Dim MyQueue As New Queue
Dim MyStack As New Stack
Dim MyHashTable As New Hashtable
Const Datal As Integer = 29
Const Data2 As String = "Joe Smith"
Const Data3 As Single = 39.05
MyQueue . Enqueue(Data1)
MyQueue . Enqueue(Dataz)
MyQueue . Enqueue (Data3)

MyStack.Push(Data1)
MyStack.Push(Dataz2)
MyStack.Push(Data3)

MyHashTable.Add(1, Data1)
MyHashTable.Add(2, Data2)
MyHashTable.Add(3, Data3)

MsgBox(MyQueue.Peek)

MsgBox(MyStack.Peek)

MsgBox(MyHashTable.Item (2))
End Sub

* The first three lines (which start with the Dim keyword) create a queue, a stack,
and a hash table, respectively. The fourth through sixth lines, which start with
the Const keyword, which defines a variable with a fixed or constant value,
create three constant values: an integer (29), a string, ("Joe Smith"), and a single-
precision number (39.05).
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ColdHash.Remove ("y")
MsgBox (ColdHash.Count)

This example uses the Count method to display the number of items in the hash
table (in this case, 2), then it removes the data associated with the y key, which happens
to be the "Meat" string. Next, the Count method counts the total number of items in the
hash table and displays that in a message box, which is now 1.

Hands-on Tutorial: Playing with Queves, Stacks, and Hash Tables

This tutorial stores identical data in a queue, stack, and hash table so you can see how
ditferent data structures store identical information.

1. Start a new project, then click OK to display a blank form.

2. Choose View P Toolbox to display the Toolbox.

3. Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button on the form.

4. Double-click the Buttonl control on the form. The Code window appears.

5. Type the following between the Private Sub and End Sub lines so the Button1_Click
event procedure in the Code window looks like this:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)_
Handles Buttoni.Click
Dim MyQueue As New Queue
Dim MyStack As New Stack
Dim MyHashTable As New Hashtable
Const Datal As Integer = 29
Const Data2 As String = "Joe Smith"
Const Data3 As Single = 39.05
MyQueue . Enqueue(Data1)
MyQueue . Enqueue(Dataz)
MyQueue . Enqueue (Data3)

MyStack.Push(Data1)
MyStack.Push(Dataz2)
MyStack.Push(Data3)

MyHashTable.Add(1, Data1)
MyHashTable.Add(2, Data2)
MyHashTable.Add(3, Data3)

MsgBox(MyQueue.Peek)

MsgBox(MyStack.Peek)

MsgBox(MyHashTable.Item (2))
End Sub

* The first three lines (which start with the Dim keyword) create a queue, a stack,
and a hash table, respectively. The fourth through sixth lines, which start with
the Const keyword, which defines a variable with a fixed or constant value,
create three constant values: an integer (29), a string, ("Joe Smith"), and a single-
precision number (39.05).
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ColdHash.Remove ("y")
MsgBox (ColdHash.Count)

This example uses the Count method to display the number of items in the hash
table (in this case, 2), then it removes the data associated with the y key, which happens
to be the "Meat" string. Next, the Count method counts the total number of items in the
hash table and displays that in a message box, which is now 1.

Hands-on Tutorial: Playing with Queves, Stacks, and Hash Tables

This tutorial stores identical data in a queue, stack, and hash table so you can see how
ditferent data structures store identical information.

1. Start a new project, then click OK to display a blank form.

2. Choose View P Toolbox to display the Toolbox.

3. Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button on the form.

4. Double-click the Buttonl control on the form. The Code window appears.

5. Type the following between the Private Sub and End Sub lines so the Button1_Click
event procedure in the Code window looks like this:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)_
Handles Buttoni.Click
Dim MyQueue As New Queue
Dim MyStack As New Stack
Dim MyHashTable As New Hashtable
Const Datal As Integer = 29
Const Data2 As String = "Joe Smith"
Const Data3 As Single = 39.05
MyQueue . Enqueue(Data1)
MyQueue . Enqueue(Dataz)
MyQueue . Enqueue (Data3)

MyStack.Push(Data1)
MyStack.Push(Dataz2)
MyStack.Push(Data3)

MyHashTable.Add(1, Data1)
MyHashTable.Add(2, Data2)
MyHashTable.Add(3, Data3)

MsgBox(MyQueue.Peek)

MsgBox(MyStack.Peek)

MsgBox(MyHashTable.Item (2))
End Sub

* The first three lines (which start with the Dim keyword) create a queue, a stack,
and a hash table, respectively. The fourth through sixth lines, which start with
the Const keyword, which defines a variable with a fixed or constant value,
create three constant values: an integer (29), a string, ("Joe Smith"), and a single-
precision number (39.05).
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ColdHash.Remove ("y")
MsgBox (ColdHash.Count)

This example uses the Count method to display the number of items in the hash
table (in this case, 2), then it removes the data associated with the y key, which happens
to be the "Meat" string. Next, the Count method counts the total number of items in the
hash table and displays that in a message box, which is now 1.

Hands-on Tutorial: Playing with Queves, Stacks, and Hash Tables

This tutorial stores identical data in a queue, stack, and hash table so you can see how
ditferent data structures store identical information.

1. Start a new project, then click OK to display a blank form.

2. Choose View P Toolbox to display the Toolbox.

3. Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button on the form.

4. Double-click the Buttonl control on the form. The Code window appears.

5. Type the following between the Private Sub and End Sub lines so the Button1_Click
event procedure in the Code window looks like this:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)_
Handles Buttoni.Click
Dim MyQueue As New Queue
Dim MyStack As New Stack
Dim MyHashTable As New Hashtable
Const Datal As Integer = 29
Const Data2 As String = "Joe Smith"
Const Data3 As Single = 39.05
MyQueue . Enqueue(Data1)
MyQueue . Enqueue(Dataz)
MyQueue . Enqueue (Data3)

MyStack.Push(Data1)
MyStack.Push(Dataz2)
MyStack.Push(Data3)

MyHashTable.Add(1, Data1)
MyHashTable.Add(2, Data2)
MyHashTable.Add(3, Data3)

MsgBox(MyQueue.Peek)

MsgBox(MyStack.Peek)

MsgBox(MyHashTable.Item (2))
End Sub

* The first three lines (which start with the Dim keyword) create a queue, a stack,
and a hash table, respectively. The fourth through sixth lines, which start with
the Const keyword, which defines a variable with a fixed or constant value,
create three constant values: an integer (29), a string, ("Joe Smith"), and a single-
precision number (39.05).
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The syntax for creating a procedure looks like this:

Sub ProcedureName
Instructions
End Sub

where ProcedureName is a unique, descriptive name for your procedure and Instructions
are one or more lines of BASIC code.

Storing Procedures in Form and Module Files

You can store general procedures in either form files or module files. Form files contain
user interface controls, such as buttons, and event procedures to make your user inter-
face controls work. Module files contain only general procedures.

If you want to write a procedure that can be used by any part of your program, you
must store it in a module file. If your procedure will be used only by event procedures
and other general procedures stored in a form file, you can store the procedure in
either a form file or a module file.

For example, say you have a form file that displays a window asking users to enter
a password. The moment the user types in a password and clicks an Enter button, that
button’s event procedure retrieves the password that the user typed. You could then
have a general procedure match that password to a list of valid passwords.

By dividing the task of retrieving a password from the screen (an event procedure)
and verifying whether the password is valid (a general procedure), you divide a task into
parts. Thus, if one part of your program doesn’t work, you can more easily isolate the
problem. If your program isn’t correctly letting people enter a valid password, you can
check the event procedure to see whether it's retrieving the password accurately. If that's
not the problem, you can next check the general procedure that verifies the password.

As a general rule, it’s better to use form files to stove only event procedures and module files
to store all your general procedures. That way, if your program doesn’t work, you can isolate
the problem either to your event procedures stored in a form file or your general proce-
dures stored in a module file. If you store general procedures in both form and module
files, and one of your general procedures doesn’t work, you'll have to search through
both form files and module files to find the malfunctioning procedure rather than simply
searching your module files.

Creating a General Procedure in a Form File

When you create a general procedure in a form file, only procedures (both general and
event procedures) stored in that same form file can use your general procedure. To create
a general procedure in a form file:

1. Open the Code window for the form file in which you want to save your general
procedure by clicking the Code Window tab of a form file.

2. Move the cursor outside of any other procedures. To make it easy to find a list of all
general procedures used in a file, many programmers store all general procedures
at the top of every form file. Figure 25-3 shows two examples of general procedures
stored before and after an event procedure.
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Figure 25-3: A form file can contain both event and general procedures.

3. Type sub followed by the name of your procedure, then press ENTER. Visual
Basic automatically indents your code and completes your general procedure
50 that it looks like the following, where ProcedureName is the name you typed for
your procedure:

Sub ProcedureName

End Sub

4. Move the cursor between the Sub and End Sub lines and type one or more lines of
BASIC code.

Creating a General Procedure in a Module File

When you create a general procedure in a form file, that procedure can be used only
within that form file. To create a procedure that any part of your program can use, store
a general procedure in a module file.

Unlike a form file that contains both the user interface and BASIC code (event
procedures) to make the user interface work, module files contain only BASIC code.
Module files help prevent you from having to cram too much BASIC code into a
form file.

To create a module file, follow these steps:

1. Choose Project » Add Module. An Add New Item dialog box appears.

2. Type a name for your module file in the Name text box and click Add. By default,
Visual Basic gives your module a generic name such as Modulel.vb, then displays
the code window for your newly created module file, with code that looks like this:

Module Module1

End Module

where Modulei is the name you gave your module in step 2.

3. Type Sub and your procedure name between the Module and End Module lines and
press ENTER. Visual Basic creates an empty procedure that looks like this, where
ProcedureName is any name you choose for your procedure (see Figure 25-4):

Sub ProcedureName

End Sub
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Figure 25-4: A module file can contain only general procedures.

If you designate a procedure as Private, the procedure can be used only by other
procedures stored within the same module file. A Private procedure looks like this:

Private Sub ProcedureName

End Sub

4. Type one or more lines of BASIC code between the Sub and the End Sub lines. Unless
you specifically designate your procedure as Private, your procedure can be used
by any other procedure in your program, even ones stored in separate module or
form files.

Hands-on T al: Creating a Procedure in a Module

This tutorial shows you how to create a general procedure called ExplodingWindow in a
module file. The ExplodingWindow procedure is called from the Buttoni_Click event proce-
dure. This event procedure is stored in a separate form file, so when the user clicks the
button named Button1, the instructions stored in the ExplodingWindow procedure run.

1. Start a new Visual Basic project, then click OK. A blank form appears.
2. Choose View P Toolbox to display the Toolbox.

3. Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button.

4. Double-click the Buttonl control on the form. The Code window appears.

5. Type ExplodingWindow() between the Private Sub and End Sub lines, like so:

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

ExplodingWindow()
End Sub

The ExplodingWindow() command calls the ExplodingWindow procedure and tells it to
run all of its instructions.

1. Choose Project » Add Module. An Add New Item dialog box appears and displays
the default name Modulel.vb in the Name text box.

2. Click Add. The Code window appears, displaying an empty module file.

3. Type the following lines nto the module file so it looks like this

Module Module1i
Sub ExplodingWindow()
Dim I As Integer
Form1.Text = "Exploding window"
For I = 1 To 150
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Formi,.5ize = New Size(I + I, I * 2)
Next
End Sub
End Module

Line 1 Creates an integer variable named L
Line2 Stores the string "Exploding window” into the Text property of the form named
Forml1.
Lines 3and 5 Define a For-Next loop that repeats 150 times.
Line4 Inside the For-Next loop, changes the Size property of the form in increasing
increments to make the window appear to “grow” or “explode” on the screen.
Press F5. Your user interface appears.
Click the Buttonl control. Notice that each time you click the Button1 control, the
window appears to grow or explode on the screen.

6. Press ALT-F4 to stop your program, then choose File » Close Project. A Close Project
dialog box appears. Click Discard.

Passing Parameters to Procedures

Passing
Parameters

A procedure contains a set of instructions for the program to follow the same way every
time. For greater flexibility, procedures can also accept data, so the program can vary its
behavior. When a program calls a procedure and gives it additional data, it’s passing a
parameler.

To ereate a procedure that can accept passed parameters, you must create a parameler
fist that defines the following:

e The number of items the procedure accepts
+ The data types of each item that the procedure accepts

For example, if you want a procedure to accept a string, your entire procedure and
parameter list might look like this:

Sub MyProcedure (ByVal MyText As String)
End Sub

This parameter list says that the procedure can accept a string (As String), which is
stored in the variable MyText. The keyword Byval is short for By Value, which you'll learn
more about in the section “Modifying Data in a Procedure” on page 351.

NOTE When you type a parameter list for a procedure, you can type the name of your variable
and Visual Basic Express will add the Byval keyword in front of it automatically.

Once you've defined a parameter list for your procedure, you can call that procedure
and feed it data that matches the parameter list.

In the preceding example, the procedure expects a string, so you could call that
procedure by name, followed by either a string or a string variable inside parentheses,
like so:

MyProcedure ("This is a string")
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or

Dim GetText As String
GetText = "This is a string.”
MyProcedure (GetText)

When you call a procedure and give it data, you must exactly match the number of
items the parameter list expects and the proper data types. For example, the following
lines won't work:

MyProcedure (45.25)
MyProcedure (“Hello," 45.25)

The first example won’t work because the MyProcedure parameter list expects a
string, not a number like 45.25. The second example won’t work either, because the
MyProcedure parameter list expects one item—a string—and not a string and a number.

Adding Multiple ltems to a Parameter List

A parameter list can accept as many different items as you want. All you have to do is
define each parameter using the following syntax:

Byval VariableName As DataType

where VariableName is the name of each parameter and DataType is the data type for each
parameter.

To define multiple parameters, insert a comma between each parameter definition.
For example, if you want a parameter list to accept a string and an integer, your parameter
list might look like this:

(Byval Msg As String, ByVal MyNumber As Integer)

You can add as many parameters as you want, but the more parameters you add, the
messier your entire parameter list will look.

Modifying Data in a Procedure

The more parts of your program there are that can modify data, the greater the chance
that your program will modify data by mistake, causing it to run incorrectly. When proce-
dures run, they normally do not change any data used by any other part of your program.
Despite the potental for errors, you may still want a procedure to modify data.

Normally, when you pass a procedure data, you do so by value, which is identified with
the ByVal keyword. Parameters passed by value cannot be changed by the procedure.
To pass a procedure data that the procedure can change, you must pass a parameter by
reference, identified by the ByRef keyword, like so:

Sub MyProcedure (ByRef MyText As String)

End Sub

Here, the ByRef keyword tells the procedure that any modifications it makes will be
sent back to the part of the program that originally called the procedure and passed
it data.
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The following code shows how a procedure can accept data by reference, alter it,
and send it back to the part of the program that originally sent the data to the procedure:

Sub ChangeText(ByRef NewData As String)
NewData = Replace(NewData, "war”, "peace")
End Sub

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

Dim Message As String

Message = "I love war."

MsgBox(Message)

ChangeText (Message)

MsgBox(Message)
End Sub

In this example, the Buttoni_Click event procedure creates a Message string variable
that stores the string "I love war.” The first MsgBox command displays the string "I love
war.” in a message box. Next, the Button1_Click event procedure calls the ChangeText
procedure and passes it the data stored in the Message variable.

The ChangeText procedure stores the contents of the Message variable in the NewData vari-
able, runs the Replace method to replace the string "war” with the string "peace”. Then it
returns the maodified string back to the Button1_Click event procedure, which runs the sec-
ond MsgBox command, displaying the altered string in the Message variable, [ love peace.

You can have a combination of Byval and ByRef variables in your parameter list, like so:

Sub ChangeText(ByRef NewData As String, ByVal Num As Integer)

Hands-on Tutorial: Passing Parameters to a Procedure

In this tutorial, you'll create a general procedure in a form file and pass a string parameter
to the procedure.

1. Start a new Visual Basic project, then click OK. A blank form appears.
2. Choose View » Toolbox to display the Toolbox.

3. Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button.

4. Double-click the Buttonl control on the form. The Code window appears

Type ExplodingWindow("This text appears in the title bar.") between the Private Sub
and End Sub lines, like so:

Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)_
Handles Buttoni.Click

ExplodingWindow("This text appears in the title bar.")
End Sub

The ExplodingWindow command calls the ExplodingWindow procedure and passes it
the string "This text appears in the title bar."
6. Move the cursor to the line directly above the Private Sub line of the Button1_Click
event procedure and add the following lines, so the code now looks like th

Public Class Formi
Sub ExplodingWindow(ByVal OutsideMsg As String)
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Dim I As Integer
Me.Text = OutsideMsg
For I = 1 To 150
Me.Size = New Size(I + I, I * 2)
Next
End Sub

Private Sub Butteni_Click(ByVal sender As System.Object, Byval e As_
System.EventArgs) Handles Button1.Click
ExplodingWindow("This text appears in the title bar.")
End Sub
End Class

In this listing:
Line 1 Defines the procedure name and its parameter list, which accepts a string
(As String) and stores it in the OutsideMsg variable.

Line 2 Creates an integer variable named L

Line 3 Takes the string stored in the OutsideMsg variable and stores it in the Text
property of the form named Form1. Because this code is stored in the Form1 form
file, Visual Basic won’t let you type a command like: Form1.Text = OutsideMsg. Instead,
you have to replace Form1 with the Me keyword so the command looks like: Me.Text
= OQutsideMsg. The Me keyword helps clarify when your BASIC code is modifying the
same form file thatit’s stored in and when it’s modifying a different form file, which
you can identify by name such as Form2 or MyPassWordForm.

Lines4and 6 Define a For-Next loop that runs 150 times.

Line 5 Changes the Size property of the form in increasing increments to make
the window appear to grow or explode on the screen. Instead of typing Formi.Size,
you replace Formi with the Me keyword, so the command looks like: Me.Size.

7. Press F5. Your user interface appears.

8. Click the Button] control. The Button1_Click event procedure calls the Explodinghindow
procedure and passes the string "This text appears in the title bar." Notice that
each time you click the Button1 control, the window grows.

9. Press ALT-F4 to stop your program, then choose File » Close Project. A Close Project
dialog box appears. Click Discard.

Creating a Function

Creating
Functions

A function accepts data and returns a value. To create a function, you need to define
the function name, the type of data it represents (such as an integer or boolean data
type), and the value you want the function to represent, like so:

Function FunctionName (Parameter list) As DataType
Instructions
Return Value

End Sub

where FunctionName is the name of your function; Parameter list is the list of variables
and data types that your function accepts; Instructions are one or more lines of BASIC
code that manipulate the data from your parameter list; Value is the final value that the
function calculates; and DataType is the type of data the function name represents, such
as Integer.

The following code shows how to create a function that accepts an integer, calculates
the square of that integer (multiplies that integer by itself).
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It returns the result

Function Square(Byval X As Integer) As Integer
Return X * X
End Sub

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

MsgBox (Square(8))
End Sub

This example defines a function called Square, which accepts an integer value that it
stores in variable X. Within the Butteni_Click event procedure, the MsgBox command calls
the Square function and sends it the number 8. The Square function stores the value of 8
into X, multiples the value of X by itself (8 * 8), and returns the answer 64, which appears
in the message box created by the MsgBox command.

Because a function returns a single value, you can use a function either in place of a
value, such as MsgBox(Square(8)), or you can assign a variable to a function like so:

Dim I As Integer
I = FunctionName(Data)

where FunctionName is the name of your function and Data is the data your program sends
to the function.
If we were to rewrite the preceding example it might look like this:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Buttoni.Click
Dim I As Integer
I = Square(8)
MsgBox (I)
End Sub

Both of these methods are equivalent. Some programmers prefer the first method,
which treats a function like a variable, while others prefer to first store the value of any
function into a descriptive variable name. The second method requires more code but
it can be easier to understand.

KEY FEATURES TO REMEMBER

Procedures are miniature programs that contain a set of instructions that often run multiple

times. Procedures allow you to break a large program into several smaller ones and to store

frequently used instructions in a single location.

*  Any general procedures stored in a form file can only be used by other procedures in
that same form file.

*  Any general procedures stored in a medule file can be used by any other part of your
program. If you type the word Private in front of a general procedure, that procedure
can be used only by other procedures stored in that same module file.

* A parameter list defines how many items and the data types a procedure can accept.

* A procedure can modify data if you use the ByRef keyword in its parameter list.

* A function represents a single value. When you define a function, you have to define a
parameter list, the data type you want the function name to represent, the specific value
that you want the function name to represent, and the data type you want the function
name fo return.
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UNDERSTANDING OBJECT-
ORIENTED PROGRAMMING

The larger the program, the more complicated it can be,
and the more difficult it can be to write. It takes time and
effort to get a program to work the way you want it to, and
once you get it to work, you eventually need to update it or
fix problems. If the program is particularly large, fixing all
of its parts can seem like a never-ending job.

While people have been writing computer programs for decades, they still
haven’t gotten much better at writing large programs that work the first time,
or that are easy to fix and modify. To make this process a little easier and help
programmers create large programs that are easier to modify, computer scientists
developed object-oriented programming, also known as OOP.

Object-oriented programming lets programmers physically divide a large
program into smaller parts, based on three core ideas:

*  Encapsulation
¢ Inheritance

s Polymorphism
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Understanding Encapsulation

The concepts underlying object-oriented programming are based on dividing a large
problem into smaller ones, solving the smaller ones, and then combining the solutions
to these smaller problems to create a large program that works.

With traditional programming, you can divide a large program into smaller
procedures, but two problems remain. First, while dividing a large program into
smaller procedures can make writing a program easier, you must take care that two
different procedures don’t modify the same data by mistake. This problem can occur
especially often when two or more people work on different parts of the same program.

Second, programs typically store data in one part of a program (as a variable or
inside a data structure) but store the procedures that manipulate that data in a different
part of a program. As a result, modifying a program to fix or update the way the program
works means finding all the places where your program stores data and all the places
where it changes that data. In a small program, this can be as troublesome as tuying to
find your car keys in your apartment. But in a large program, this can be as frustrating
as trying to find your car keys somewhere inside a 50-story apartment building.

Encapsulation solves both problems by storing data, and the procedures that alter that
data, in a single location known as an object (see Figure 26-1). Encapsulation hides data
from other parts of a program and stores related data in a single location. By hiding
data in this manner, encapsulation ensures that no other part of your program can
accidentally modify the data incorrectly.

Procedure for 4 0
manipulating Data A Data A

Data A Procedure for manipulating Data A

Procedure for a N

manipulafing Data B Data B

L

Data B Procedure for manipulating Data 81— Objects

Procedure for manipulating Data B
4 /

Data C

Procedure for
manipulating Data C

Procedure for Procedure for manipulating Data C
manipulating Data B \ Y,

Program that stores data and An object-oriented program stores data
procedures in separate areas and the procedures that manipulate them
in the same place.

I

Figure 26-1: Object-oriented programming lets you store data and procedures
to manipulate that data in a single location.

Of course, encapsulation doesn’t guarantee that the object’s own procedures,
called methods, won't accidentally modify its own data incorrectly. But if your program
messes up its own data, you can isolate the problem to any of the methods stored in that
object, because that object’s methods are the only ones that can manipulate that data.
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Encapsulation makes programming easier by protecting data from being changed
by other parts of a program and by organizing data and the methods that manipulate it
in a single location.

Understanding Inheritance

To make the job of programming faster, programmers often copy part of one program
for use in another part of the same program. When a programmer copies and pastes
code, two or more identical copies of the same code exist (see Figure 26-2), which also
means that if there’s a mistake in the copied code, the programmer must correct that
same code in every copy scattered throughout the program.

Object-oriented programming solves the problem of copying and reusing code with
inheritance. With inheritance, one copy of code is trapped inside an object. To reuse the
code, you create a new object that inherits the code contained in the first object without
physically copying the code.

For example, although Object 2 in Figure 26-3 appears to contain only Code D,
Object 2 actually inherits all the code from Object 1 so Object 2 physically contains
Code D but can also run Code A, Code B, and Code C—all of which are stored in
Object 1.

Procedure 1

Code A
Code C

Copying a procedure
creates multiple copies
of the same code

Procedure 2

Code A
Code B Adding new code to Obioct 2 Inheriting an object doesn't
Code C a copy of old cods I physically copy code, so
increases the size of adding new code keeps
Code D the copied procedure. the size of the new
object to @ minimum.

Figure 26-2: Copying code fo reuse it means Figure 26-3: An object can inherit
putting identical copies in multiple places, code from another object without
increasing the problems of updating that code. actually copying the code.

By using inheritance, you can fix or update the code contained in only one object,
and automatically fix or update code contained elsewhere in your program. Inheritance
makes programming easier by letting you reuse code without making your program larger
and by letting you fix or update code in a single location.

Understanding Polymorphism

Every object organizes code into methods (procedures) and gives each method a unique
name. When one object inherits code from another object, it inherits the code and the
method (procedure ) names that manipulate that object’s data or properties. For example,
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if an object has a method named Move, inheriting code from it would create a second
object that also has a method named Move with the exact same code inside.

But what it one object represents a monster in a
video game and a second object represents an airplane?
You'd still want both objects to have a Move method to
move the object on the sereen, but the code inside each
Move method would need to be different, since an air-
plane object moves differently than a monster object.

To solve this problem, OOP offers a feature called
polymorphism. Polymorphism means that an object can
inherit a method name from another object, but it can
substitute new code inside the inherited method name,

as shown in Figure 26-4.

Move Code A

Move Code B

When you replace existing code in a method with

new code that uses that same method name, you are over-
Ioading or overriding. Overriding old methods with new
cade is the main idea behind polymorphism. In tradi-
tional programming, you can’t give two procedures or
variables identical names, but in OOP, different
objects can share the same method names.

Polymorphism lets an object
inherit just o method name
and fill it up with new code

Figure 26-4: Polymorphism lets
an object inherit method names
from another object but lets you
add new code inside it.

Polymorphism makes programming easier by letting you use the same descriptive
method name among multiple objects, even if each object’s methods contain completely
ditferent code.

OOP offers several advantages over traditional programming techniques as shown

in Table 26-1.

Table 26-1: Differences Between OOP and Traditional Programming

Task

Obiject-oriented
programming

Traditional programming

Dividing
a large

pragram
into parts

Modifying
@ program

Reusing code

Organizes data and the procedures
that manipulate that data in a single
location known as an object

Obiects act like selfcontained,
isolated building blocks. Changing
the way an object works won't
accidentally change the way the
rest of a program works.

Obiects can be copied and altered
without medifying the existing code,
thereby eliminating the chance of
accidentally affecting other parts
of the program.

Data may be siored in one part of a program while
the procedures that manipulate them could be siored
in a different part of a program, thus making it difficult
to know exactly which procedures can alter data and
where those procedures might be.

Changing one part of @ program might accidentally
affect the way another part of a program works.

Code can be copied and reused but may require
modifications that could accidentally alter how the
rest of the program works.

Problems with Object-Oriented Programming

Of course, OOP isn’t a magic solution that lets

rou write programs faster and that always

work correctly. OOP simply provides guidelines that encourage programmers to write

well-organized programs, just as traffic laws encourage people to drive cautiously to
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reduce the risk of crashing. You can stll write a sloppy, errorridden program using OOP
(and many people do), but OOP can reduce the chances of doing so.

Perhaps the biggest drawback to OOP is that it’s complex, both from the computer
and the programmer’s points of view. Object-oriented programming requires more
memory to run, and learning OOP techniques is much more difficult than learning
traditional programming techniques. Because object-oriented programs can be more
confusing to understand, they can also be more difficult to modity or reuse, which kind
of defeats the theoretical advantages of OOP in the first place.

Can OOP make programming easier and faster? Theoretically, yes. Can OOP make
programming more difficult and slower? As many programmers have found out when
trying to apply OOP in practical use, the answer is also yes.

Objectoriented programming is a tool, and like any tool it can be used properly or
poorly. Object-oriented programming is just another way to write programs regardless
of the programming language you ultimately choose to use.

Designing Obijects

Objects in a program are meant to mimic items in the real world. For example, if you were
writing a video game, one object could represent a monster on the screen, another object
could represent a gun that the player controls, and a third object could represent a car.

By developing objects that correspond to the real world, you can create programs
that are easier to understand. An object that represents a monster in a video game is
much easier to understand than one represented in a traditional program using data
structures that store a bunch of numbers and a dozen different procedures that manip-
ulate those numbers.

Every object consists of data (called properties) and procedures (called methods) for
manipulating that data. Table 26-2 shows examples of different properties and methods
for a variety of objects.

Table 26-2: Types of Properties and Methods Used by Objects

Obiject Properties Methods

A monster object X and Y coordinates define the monster's  Move moves the monster on the screen

in a video game

position on the screen.

Damage points define how much damage
the monster can take before dying.

Temper defines whether the monster is
friendly, an enemy, or neutral.

Size defines the monster's physical size
as it appears in relation to other objects
in the video game.

by changing the value of the X and Y

coordinates.

Atiack makes the monster attack another
object.

Defend makes the monster defend against
an attack from another object.

Die removes the monster from the screen.

A printer object in
a word processor

Orientation defines the prinfing layout—
either Landscape or Portrait,

Page size defines the size of the paper
to use for prinfing.

Copies defines the number of copies
to print.

Understanding Object-Crienfed Programming

Print tells the printer object to start printing.
Stop tells the printer obiject to stop printing.

Pause tells the printer object to pause
printing.

[continued]
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Table 26-2: Types of Properties and Methods Used by Obijects (continued)

Obiject Properties Methods

A scanner obiject Disks clefines the number of disk drives Scan tells the scanner object to start

in an antivirus to check searching for problems.

program
Problems defines the number of potential ~ Stop tells the scanner object to stop
problems found. scanning.
LastUpdate contains the date of the last Pause tells the scanner to stop scanning
update to the anfivirus program. temporarily.

Update tells the scanner object to update
its database of problems fo look for.

NOTE Although Table 26-2 lists several sample properties and methods for different types of
objects, no one-to-one relationship exists between the number of properties and the number
of methods that an object can have.

The way you divide your program into objects, and the type of properties and meth-
ods you give each object, are completely arbitrary. There is no “right” way to divide a

program into objects or to assign different properties and methods to objects. The right
way is the way that makes programming easier for you and anyone else who helps you to
write and maintain your program. As a result, the true value of OOP often boils down to
the programmer’s individual skill. The more you use OOP, the better you'll be at design-
ing objects and learning from your mistakes.

Once you understand the theory behind OOP and the advantages it offers, the next
step is to learn how to create object-oriented programs in a particular programming
language such as Visual Basic.

Working with Objects in Visual Basic

360

Under-
standing
How
Objects
Work

As you know, every user interface in Visual Basic consists of objects, such as buttons,

check boxes, and pull-down menus. These objects have properties that define their size,

color, or appearance, and methods (event procedures) that make them do sc
Creating an object in Visual Basic involves three steps:

1ething.

1. Create a class file.
2. Write BASIC code inside the class file to define the properties and methods of
your object.

3. Declare an object within your actual program (either in a form or module file).

Creating a Class File

A class file simply holds the code needed to define all the data (properties) and proce-
dures (methods) to manipulate that data. You'll need to create one class file for every
object you want to create in your program. To create a class file:

1. Choose Project » Add Class. An Add New Item dialog box appears.
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2. Type a name for your class file in the Name text box and click Add. Visual Basic dis-
plays the Code window for your class file and an empty class file like this:

Public Class ClassName

End Class

where ClassName is the name of the class file that you typed in step 2.
If you have already created a class file and want to modify its contents:
1. Open the Code window for a class file by right-clicking the class filename in the

Solution Explorer window and, when a pop-up menu appears, clicking View Code.

2. Click the Code window tab of a class file, then make your changes.

Writing Code in a Class File

Once you've created a class file, you can write code inside it to define a class. A class acts
like a blueprint that describes an object. A small program may require only one class file,
but a large program might need a dozen or more class files. Every class consists of three
parts:

Variables Stores data temporarily when manipulating data. You’ll need at least one

variable for each property.

Properties Contains variables that hold data to share with other parts of your

program.

Methods Include procedures that manipulate any data stored in its properties.

All three parts work together. Each property requires a variable, and each method
copies data from a property and stores it in a variable to be manipulated in some way.

Creating Properties

A property definition within a class looks like this:

Public Property PropertyName() As PropertyDataType
End Property

where PropertyName is the name of the property, which can be any name that describes or
identifies the property’s purpose. The Public keyword lets other parts of your program
access your object’s property, and PropertyDataType is the type of data the property holds,
such as integer, string, or double, which can hold a whole number, text, or a decimal
number such as 32.456, respectively.

For example, to have your object store a string, you could define a string property
called TextDisplay like this:

Public Property TextDisplay() As String

End Property

Understanding Object-Criented Pragramming 361



362

To store a string in the TextDisplay property, use code like this:

ObjectName.TextDisplay = "Hello, world!"

To retrieve the contents from the object’s TextDisplay property, you could use code

like this:

Dim Message As String
Message = ObjectName.TextDisplay

An object’s properties simply act like variables that contain data that other parts of
your program can either retrieve or store data within.

Defining Variables for Each Property

Once you've chosen a name for your property (such as TextDisplay) and defined the type
of data it can hold (such as a string or integer), you need to write code to allow that prop-
erty to store an actual value. But first you must declare a variable outside of your property
definition, which represents the same data type as your property. This variable will tem-
porarily store values to retrieve from the property and place modified values back into
that property. This variable declaration looks like this:

Private PropertyVariablei As PropertyDataType
Public Property PropertyName() As PropertyDataType

End Property

where PropertyVariable1 is the name of your variable, which can be anything useful or
convenient. The Private keyword hides this variable from the rest of your program.
PropertyDataType is the type of data the variable holds, such as integer, string, or double,
which must be the same data type used by the property with which you want the variable
to work.

Each variable declaration you create is used only within the object itself and is not
shared or accessible by any other part of your program. While an object’s property holds
data, your object doesn’t physically manipulate the data stored in its properties. Instead,
an object stores data in a property and then copies that data into a variable. The object
then manipulates the data stored in the variable and copies the newly calculated result
back into the object’s property.

Properties are meant to share data with the rest of your program. Variables are
meant to copy data out of a property temporarily, perform some calculation on it, and
then copy the new result back into the object’s property. For example, if you created a
property called TextDisplay that holds a string data type, you would need to create an
accompanying variable that also holds a string data type, like so:

Private Temp As String
Public Property TextDisplay() As String

End Property

Once you've defined a variable for your property, you need to write additional code
to copy the data from the property into the variable you just defined.
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Retrieving Data from a Property

To retrieve a value from a property and store it in a variable, use the Set and End Set
commands, like so:

Private PropertyVariablei As PropertyDataType
Public Property PropertyName() As PropertyDataType
Set(ByVal value As PropertyDataType)
PropertyVariablel = value
End Set
End Property

The Set(ByVal value As PropertyDataType) command retrieves the data stored in the
object’s property. The PropertyVariablei = value line copies the data from the object’s
property and stores it in the PropertyVariable1 temporary variable. The End Set line simply
marks the end of the BASIC code that retrieves data from the object’s property. At this
point, the object stores identical data in both PropertyName and PropertyVariable1.

The Set-End Set block needs to contain only a single line of code that copies the data
from the object’s property into a temporary variable. For example, if you created a prop-
erty called TextDisplay that holds a string data type, you would need to create a Set-End
Set block to copy the data from the TextDisplay property into the Temp variable, like so:

Private Temp As String
Public Property TextDisplay() As String
Set(Byval value As String)
Temp = value
End Set
End Property

Storing New Data into a Property

Once you've written a Set-End Set block to retrieve data from a property, you also need to
write additional code to store new data back into a property. To do so, create a Get-End
Get block of code like this:

Private PropertyVariablei As PropertyDataType
Public Property PropertyName() As PropertyDataType
Get
Return PropertyVariablei
End Get
Set(ByVal value As Integer)
PropertyVariablei = value
End Set
End Property

The Get-End Get block needs only one line of code, which uses the Return keyword
that copies the contents of the PropertyVariable1 back into the PropertyName. For example,
if you created a property called TextDisplay that holds a string data type, you would need
to create an accompanying variable that also holds a string data type, like so:

Private Temp As String

Public Property TextDisplay() As String
Get
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Return Temp
End Get
Set(Byval value As String)
Temp = value
End Set
End Property

Every property needs both a Get-End Get and Set-End Set block that retrieves data
from an object’s property and stufts data back into the property. Once you've defined
an object’s property, you still need to write code that actually manipulates or uses the
data stored in its properties.

Writing Methods to Change Data

A method can either change the data stored in an object’s property or use the data in
some way, such as displaying it on the screen. To write a method, you create a general
procedure inside your class file, like so:

Public Sub MethodName()
Instructions
End Sub

where Methodame is the name of your method, which should describe what the method
daoes, such as Move to move the object or Color to color the object. The Public keyword
lets other parts of your program call your method and tell your object to do something.
Instructions contains one or more lines of code that uses or changes the value of a vari-
able that has already retrieved a value from a property.

A simple object definition might look like the following, stored in a class file:

Public Class ClassName
Dim PropertyVariablei As PropertyDataType

Property PropertyName() As PropertyDataType
Get
Return PropertyVariablei
End Get
Set(Byval value As PropertyDataType)
PropertyVariablei = value
End Set
End Property

Sub MethodName ()
Instructions
End Sub
End Class

As you can see, a class consists of three parts:
Variables A variable copies data from a property, lets an object’s methods manipu-

late the value stored in that variable, and then assigns this modified value back into
the property. You need to declare at least one variable for each property you define.

Properties Each property can hold one chunk of data, such as a string or integer.
Each property consists of a Get-End Get block to retrieve a value from its property
and a Set-End Set block that stores a modified value back into that property. There
is no fixed number of properties an object can hold.
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Methods Methods contain code to change, alter, and manipulate data retrieved
from an object’s properties. There is no fixed number of methods an object
can hold.

Declaring an Object

Once you've defined a class in a class file, the final step is to create an object based on
that class. You can create an object in a form or module file (but not in a class file) with
this syntax:

Dim ObjectName As New ClassName

ObjectName is the name of your object. This name should describe what the object
represents, such as Car or Scanner. ClassNawe is the name of the class file that contains
the class you want to create.

and then actually use that object in a program.

1. Start a new Visual Basic project, then click OK. A blank form appears.

2. Choose Project » Add Class. An Add New Item dialog box appears.

3. Click Add. The Code window appears, displaying a blank class file.

4. Right-click between the Public Class and End Class lines. A pop-up menu appears.

5. Click Insert Snippet. Another pop-up menu appears.

6.  Double-click Visual Basic Language. Another pop-up menu appears.

7. Scroll down this list and double-click Define A Property. Visual Basic Express creates
generic BASIC code for defining a property:

Public Class Classi
' Declare the variable the property uses.
Private XValue As Integer

Public Property X() As Integer
Get
Return Xvalue
End Get
Set(Byval value As Integer)
XValue = value
End Set
End Property
End Class

This code defines a property called X and a private variable called Xvalue, both

of which can hold integer data types.
8. Move the cursor to the Private XValue As Integer line and replace Integer with String
so the entire line looks like: Private XValue As String. Notice that Visual Basic Express
autom:

ically replaces Integer with String throughout your class file.

9. Click in front of the last line, End Class, and press

NTER.
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10.

11.

12,
13.

14.
15.

16.
17.

18.
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Type the following two methods:

Public Sub Reverse()
XValue = StrReverse(XValue)
End Sub

Public Sub Display()
MsgBox(XValue)
End Sub

The first method, named Reverse, takes the current value of the Xvalue variable
and reverses the string using the StrReverse function (see Chapter 20 for more on
this function). The second method, Display, takes the string stored in the Xvalue
variable and displays it in a message box using the MsgBox command. (Notice that
methods never use properties directly; they use only the variable associated with
a particular property.)

Click the Form1.vb [Design] tab near the top of the Code window. A blank form
appears.

Choose View F Toolbox to display the Toolbox.

Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button.

Double-click the Button1 control on the form. The Code window appears.

Type the following in between the Private Sub and End Sub lines:

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

Dim TextObject As New Classl

TextObject.X = "Bo the Cat"

TextObject.Display()

TextObject.Reverse()

TextObject.Display()
End Sub

In this listing:

Line I Defines an object called TextObject, based on the definition stored in the
Class] class file.

Line 2 Assigns the string "Bo the Cat” into the X property of TextObject.

Line 3 Runs the TextObject’s Display method.

Line4 Runsthe TextObject's Reverse method.

Line5 Runs the TextObject's Display method again.

Press F5. Your user interface appears.

Click the Button1 control. A message box appears and displays Bo the Cat on the
screen. This message box appears because of the first TextObject.Display() command
you typed in step 15.

Click OK. A second message box appears, displaying the text taC ehi 0B on the screen.
The TextObject.Reverse() command reversed the string stored in the TextObject.X
property and the second TextObject.Display() command displays the message box
with the reversed string. (Notice that your Button1_Click event procedure never sees



or accesses the way the TextObject stores data or manipulates it.) Click OK to close
the second message box.

19. Press ALT-F4 to stop your program, then choose File ¥ Close Project. A Close Project
dialog box appears. Click Discard.

Working with Inheritance

When you want to reuse code stored in another object, you need to use inheritance.
To inherit code from another object, you need to use the Inherits keyword as the first
line in another class file, such as:

Public Class NewClassName
Inherits ExistingClassName
End Class

where NewClassName is the name of a new class tile and ExistingClasshame is the name of an
existing cla
As you can see, inheriting code is much simpler than copying and pasting code

file that contains the code you want to copy.

from one class to another. Too, any changes made to the first class file automatically

change the code in the inherited class file.

Hand

n Tutorial: Inhe g from Objects

This tutorial shows you how to create a simple class and inherit its code for use in a
second class.

1. Starta new Visual Basic Express project, then click Windows Application and
click OK. A blank form appears.

2. Choose Project » Add Class. An Add New Item dialog box appears.

3. Click Add. The Code window appears, displaying a blank class file.

4. Right-click between Public Class and End Class lines. A pop-up menu appears.

5. Click Insert Snippet. Another pop-up menu appears.

6. Double-click Visual Basic Language. Another pop-up menu appears.
Scroll down this list and double-click Define A Property. Visual Basic Express creates
generic BASIC code for defining a property.

8. Move the cursor after the End Property line and press ENTER. Type in a method named
Increase so the entire code looks like this:

Public Class Classi
' Declare the variable the property uses.
Private XValue As Integer

Public Property X() As Integer
Get
Return XValue
End Get
Set(ByVal value As Integer)
XValue = value
End Set
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End Property

Public Sub Increase()
XValue = XValue * 3
End Sub
End Class

The Public Sub Increase() line defines a method named Increase. It contains a
single line of BASIC code that multiplies the value of XValue by 3.
Choose Project ¥ Add Class. An Add New Item dialog box appears.
Click Add. The Code window appears and displays an empty class named Class2.
Type Inherits Classi between the Public Class and End Class lines. This essentially
copies all the code you created in step 8 and stores it in your new Class2 file. Your

code should look like the following:

Public Class Class2
Inherits Classi
End Class

. Move the cursor to the end of the Inherits Classi line, press ENTER, and right-click

the mouse. A pop-up menu appears.

Choose Insert Snippet. Another pop-up menu appears.

Double-click Visual Basic Language. Another pop-up menu appears.
Double-click Define A Property. Visual Basic Express creates generic code for
defining a property.

Click in the Private XValue As Integer line and change the X to a ¥ so the line reads
Private YValue As Integer. Visual Basic Express automatically changes the Xto ay
throughout the class file, so your entire class file should look like this:

Public Class Class2
Inherits Classi
' Declare the variable the property uses.
Private YValue As Integer

Public Property Y() As Integer
Get
Return Yvalue
End Get
Set(Byval value As Integer)
YValue = value
End Set
End Property
End Class

Click the Form1.vb [Design] tab near the top of the Code window. A blank form
appears.

Choose View » Toolbox to display the Toolbox.

Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button.

Double-click the Button1 control on the form. The Code window appears.



21.

22,
23,

24,

25,

26.

27.

Type the following between the Private Sub and End Sub lines:

Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)_

Handles Buttoni.Click
Dim ObjectOne As New Classi
Dim ObjectTwo As New Classz
ObjectOne.X = 23
ObjectTwo.X = 8
ObjectTwo.Y = 6
MsgBox(0ObjectOne.X)
MsgBox(0ObjectTwo.X)
ObjectOne.Increase()
ObjectTwo.Increase()
MsgBox(0ObjectOne.X)
MsgBox(0ObjectTwo.X)

End Sub

In this listing:

Line 1 Defines an object called ObjectOne, based on the definition stored in the
Class] class file. ObjectOne contains a property called X and a method called Increase.
Line 2 Defines an object called ObjectTwo, based on the definition stored in the
Class2 class file. ObjectTwo contains a property called X and a method called Increase,
both of which it inherits from the Class] file. ObjectTwo also contains a ¥ property,
which is explicitly defined in the Class2 file.

Line 3 Stores the value 23 into the X property of ObjectOne.

Line 4 Stores the value 8 in the X property of ObjectTwo.

Line 5 Stores the value 6 to the ¥ property of ObjectTwo.

Line6 Uses the MsgBox command to display a message box that displays the contents
of ObjectOne’s X property, which is 23.

Line 7 Uses the MsgBox command to display a message box that displays the contents
of ObjectTwo’s X property, which is &

Line 8 Runs the Increase method on the X property of ObjectOne.

Line 9 Runs the Increase method on the X property of ObjectTwo.

Line 10 Runs the MsgBox command again to display the contents of the X property
of ObjectOne.

Line 11 Runs the MsgBox command to display the contents of the X property of
ObjectTwo.

Press Fb. Your user interface appears.

Click the Buttonl control. A message box appears and displays 23, which is the value
of ObjectOne’s X property.

Click OK. A second message box appears, displaying 8, which is the value of
ObjectTwo’s X property.

Click OK. A third message box appears, displaying 69, which is the new value of
ObjectOne’s X property that the ObjectOne. Increase() line has modified.

Click OK. A fourth message box appears, displaying 24, which is the new value of
ObjectTwo’s X property that the ObjectTwo. Increase() line has modified.

Click OK to make the second message box go away.
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28. Press ALT-F4 to stop your program, then choose File ¥ Save All. A Save Project dialog
box appears.

29, Type ObjectExample and click Save.

Working with Polymorphism

Polymorphism lets you change an inherited method while retaining the method’s original

name. As a result, polymorphism prevents you from having to create different method

names for different objects. When an object inherits another object’s method names

but changes the BASIC code inside of a method, it is overloading or overriding a method.
To use polymorphism, you need to:

e Create an object and define one or more properties and methods using the
Overridable keyword. Any property or method not defined with the Overridable key-
word cannot be overridden by another object.

« Create a new object that inherits properties and methods from another object and
identify all overridden properties or methods with the Overrides keyword.

To define which properties and methods in an object can later be overridden by
other objects, you need to include the Public keyword with the Overridable keyword, like so:

Public Class Classi
Public x As Integer

Public Property xspot() As Integer
Get
Return x
End Get
Set(Byval value As Integer)
% = value
End Set
End Property

Public Overridable Sub Change()
X=X-5
End Sub
End Class

In this example, the Classl file specifies that the Change method can be overridden,
but the xspot property cannot be overridden because the xspot property is not defined
with the Overridable keyword.

The following code creates a second class file named Class2, which inherits code
from Class1. To override an overridable defined property or method, use the Overrides
keyword with the Public keyword, like so:

Public Class Class2
Inherits Classi
Private y As Integer
Public Property yspot() As Integer
Get
Return y
End Get
Set(Byval value As Integer)
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y = value
End Set
End Property
Public Overrides Sub Change()

X=X-5
y=y+5
End Sub
End Class

To test out the inherited Class2 file, you could use the following code in a button’s

event p]’ﬂ('Cdlll’t‘:

Dim test As New Class2
test.xspot = 11
test.yspot = 20
test.Change()
MsgBox(test.xspot)
MsgBox(test.yspot)

In this listing:

Line I Defines test as a new object based on the Class2 file, which inherits code
from the Class] file.

Line 2 Stores the value 11 into the xspot property of the test object. The xspot
property was originally defined in the Classl file but inherited in the Class2 file.
Line 3 Stores the value 20 in the yspot property of the test object. The yspot prop-
erty is defined in the Class2 file.

Line 4 Runs the Change method. Although there are two Change methods, one
stored in the Classl file and the other stored in the Class2 file, the test object is
based on the Class? file. So the Change method that runs is the one defined in the

Class2 file. In this

ase, the Change method subtracts 5 from the value stored in
the xspot property and adds 5 to the value stored in the yspot property.

Line 5 Runs the MsgBox command to display the value of the xspot property of the
test object. In this case, it’s 11 - 5, or 6.

Line 6 Runs the MsgBox command to display the value of the yspot property of the
test object. In this case, it's 20 + 5, or 25.

Hands-on Tutorial: Playing with Polymorphism

This tutorial builds on the last tutorial program where you created a class file that
inherited properties and methods from another class file. If you haven’t followed
“Hands-on Tutorial: Inheriting from Objects” on page 367, go back and do so now.

In this tutorial, you'll modity the class files you used in the inheritance tutorial to

override both a property and a method.

Load Visual Basic Express.
Choose File » Recent Projects and click the ObjectExample project that you created
in the previous tutorial.

Right-click the Classl file in the Solution Explorer window and choose View Code.
The Code window appears.
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4. Replace the Public Sub lines with Public Overridable Sub, so your code looks like this:

Public Class Classi
' Declare the variable the property uses.
Public XValue As Integer

Public Property X() As Integer
Get
Return XValue
End Get
Set(ByVal value As Integer)
XValue = value
End Set
End Property

Public Overridable Sub Increase()
XValue = XValue * 3
End Sub
End Class

The Public Overridable keywords allow any other class files to inherit the Increase
method name but change the Visual Basic code stored in the Increase method.
5. Right-click the Class2 file in the Solution Explorer window and choose View Code.
The Code window appears and displays the Class2 file.
6.  Type the boldfaced code so that the Code window looks like this:

Public Class Class2
Inherits Classi
' Declare the variable the property uses.
Private YValue As Integer

Public Property Y() As Integer
Get
Return Yvalue
End Get
Set(ByVal value As Integer)
YValue = value
End Set
End Property

Public Overrides Sub Increase()
XValue = XValue + YValue
End Sub
End Class
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11.
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Notice that the original Increase method (in the Classl file) simply multiplied
the XValue variable by 3. However, this new Increase method uses the Public Overrides
keywords to redefine the Increase method to add the Yvalue variable to the XValue
variable instead.

Press F5. Your user interface appears.

Click the Button1 control on the form. A message box appears, displaying the
number 23, which is the original value stored in ObjectOne’s X property.

Click OK. A second message box appears, displaying the number &, which is the
original value of ObjectTwo’s X property.

Click OK. A third message box appears, displaying the number 69, which is the
newly calculated result from the Increase method stored in the Class] file.

Click OK. A fourth message box appears, displaying the number 14, which is the
calculation of the new Increase method stored in the Class2 file, which adds the
value of XValue (8) to the value of Yvalue (6).

Click OK to make the message box go away.

Press ALT-F4 to stop the program, then choose File » Save All to save the changes
you made.

KEY FEATURES TO REMEMBER

Object-oriented programming provides guidelines for organizing your program into inde-
pendent parts known as objects. The three main features of object-criented programming are
encapsulation, inheritance, and polymorphism.

*  Encapsulation lumps data and procedures that manipulate that data in a single location.

* Inheritance allows you to copy code from one object and use it in another without
physically making duplicate copies of that code.

*  Polymorphism lets you inherit a method name but substitute its original code with
new code.

*  Aclass file is where you can write BASIC code to define the properties and methods
of an object.

*  Every property definifion in a class file needs an accompanying variable declared in
that same class file.

*  Properties contain data. Methods contain procedures for manipulating that data.

.

To create an object, you need to declare a varicble as a class.

To override a method, you must declare a method with the Public Overridable
keywords. Then you must create a new method, with the same name, using the Public
Overrides keywords.
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COMMENTS, ERROR HANDLING,
AND DEBUGGING

No program ever works 100 percent correctly. When a
company like Microsoft develops a product, free beta versions
are sent to people who test the program to see how well it
works—or doesn’t work. When enough people report iden-
tical problems, the programmers sift through the code to
find what might be wrong. Any problem that keeps a pro-
gram from working 100 percent correctly is known as a bug,
and the process of identifying and fixing these problems is
known as debugging.
Every new program contains bugs. Programmers try to eliminate bugs in
three ways:
s Bywriting simple, easy-to-understand code that can be read and fixed by any
C(lﬂ]p(‘.‘[(‘.‘]‘l[ programmer
s  Bywriting code that traps errors so that when bugs do occur, they don’t stop
the program from working
* By exhaustively running a program and examining its behavior to root out
bugs and wipe them out



Bugs are nothing more than mistakes in a program. Some mistakes can be relatively
harmless, such as a window not displaying the colors intended. Other bugs, called
showstoppers, are more drastic and can keep a program from working at all. Generally,
you'll find three types of bugs in a program:

+  Syntax errors
* Logic errors

«  Run-time errors

Identifying Syntax Errors

Syntax errors occur when the programmer mistypes a language command, such as spelling
avariable one way, and then spelling it differently the second time it is used. When Visual
Basic Express finds a syntax error, it highlights it with a squiggly line and displays a
brief description of the problem when you mouse over the line (see Figure 27-1).
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In addition to spelling errors, syntax errors can also be caused by typing in the
wrong number of parameters for a procedure. For example, the Math,Sqrt function
expects a single number, like so:

Dim I As Single
I = Math.Sqrt(90)

However, if you gave the Math.Sqrt function too many parameters, the result would
be a syntax error. In the following example, the Math.Sqrt function doesn’t know what to
do with three numbers when it's expecting only one number. The result is a syntax error.

Dim I As Single
I = Math.Sqrt(90, 4.5, 210)

Visual Basic Express won't let you run a program until you fix all the syntax errors
identified in it.

Identifying Logic Errors

Syntax errors are fairly easy to root out and destroy, but logic errors are more difficult
to find and fix. Logic errors occur when you write your code correctly, but your code
doesn’t work exactly the way it should.
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For example, the following BASIC code stuffs four integers into an array and then
uses the MsgBox command to display the contents of the array, one item at a time. While
this code works, there’s a problem: the For-Next loop starts counting at 1, so the first
element it displays with the MsgBox command is the second element of the array, not
the first one. (Remember that the first element in an array is located at index position 0,
not 1.)

Dim MyArray() As Integer = {23, 45, 908, 2}
Dim I As Integer
For I =1To4
MsgBox (MyArray(I))
Next

Logic errors can be extremely difficult to find and correct because you have to
search for flaws in your own thought process. Visual Basic will happily run a program
riddled with logic errors, and none of those errors may be apparent until the user does
something that triggers a logic error that stops your program from working correctly.

Identifying Run-Time Errors

Run-time errors can also be tough bugs to find and correct. Your code may work perfectly
and your logic may be impeccable, but run-time errors can still occur when your pro-
gram receives unexpected data from the outside world—such as user input. Such
unexpected data can cause your program to crash or behave erratically.

The following code asks the user to enter his or her age, multiplies the age by 7,
and then displays the age in dog years. This code works correctly every time—except
if the user types in a negative number. Although the code still works, it returns a non-
sensical number, because nobody we know of can have an age that’s a negative number.

Dim I, J As Integer

I = InputBox("How old are you?")

1=1%*7

MsgBox("In dog years, you would be " & CStr(J) & " years old.")

Run-time errors occur when your code makes assumptions that the real world
doesn’t understand. For example, if someone enters his age as a negative number,
a run-time error would result.

Because you can’t know what type of data someone might try to give your program,
you may never be able to foresee and correct all possible problems ahead of tme.
This is why a program can sometimes work perfectly for years, and then suddenly start
messing up when it receives unexpected data.

As with logic errors, finding run-time errors involves examining any incorrect

assumptons you made about what type of data your program will receive both now and
in the future.

Clarifying Your Code

Nobody purposely writes a bug into a program because they want their program to
work. Because you can never guarantee that you'll never write a flawed program (logic
error) or write a program that expects the outside world to behave a certain way all the
time (run-time error), the best you can do is to write programs that are easy to under-
stand and fix. The basic rules for doing so are simple.
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Keep Programs Short

The shorter and smaller the program, the easier it can be to understand. When tackling
a large program, divide the program into smaller, easier to understand chunks. As a
general rule, if a chunk of code, such as a procedure or an object’s method, can’t be
viewed easily on one or two screens, it's probably too long.

Write Simple Code

Trying to read and understand how a three-line program works will always be easier
than trying to read and understand how a 300-line program works. However, sometimes
shorter isn’t always better, because it's possible to use language shortcuts that take up
less space but which can be much more difficult to understand. Visual Basic, like every
programming language, offers shorteuts that can be easier to write but confusing to
understand.

For example, consider the cryptic IIf function in the last line of the following
BASIC code:

Dim Number As Integer
Number = InputBox("Type a number from 1 to 10.")
MsgBox (IIf(Number < 5, "Less than five.", "Equal or greater than five."))

Can you guess what this code does? The IIf function is a shortcut for the I Then-Else
statement. So although the ITf function can make your program shorter, it’s not as easy
to read and understand as the following, which is slightly longer but equivalent to the
code above:

Dim Number As Integer
Number = InputBox("Type a number from 1 to 10.")
If Number < 5 Then
MsgBox("Less than five.")
Else
MsgBox("Equal or greater than five.")
End If

Use Descriptive Names for Variables

Visual Basic doesn’t care what names you give your variables. As far as Visual Basic is
concerned, the following are both perfectly good variable declarations:

Dim Age As Integer
Dim Xc893Goo_p As Integer

The first step to naming variables is to give them short but descriptive names that
identify the type of data they contain. An Age variable most likely contains a number that
represents how old somebody may be, but a Xc893Goo_p variable gives no clue as to what
type of data it may contain. Also, keep in mind that the longer a variable name, the more
likely you will misspell it.

Adding Comments

Writing small chunks of easy-to-understand code and using descriptive variable names
can help you (or another programmer) understand how your code works so you (or they)
will know how to fix or update it later. Still, none of this can be as helpful as having written
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comments embedded in a program. Comments explain to anyone reading your program
just how a chunk of code works, what type of data it expects, how it calculates a new result,
and what type of data it spits out for another part of the program to use.

Comments are text that's included in a program, marked in such a way that the
computer knows to ignore them. To create a comment in Visual Basic, you use either
the REM keyword or the single quote symbol (') in front of any text that you want the
computer to ignore, like so:

REM This program written by John Smith
' This code written by an outsourced programmer

The computer ignores anything that appears to the right of either the REM keyword
or the single quote symbol.

NOTE To help you identify comments in your code, Visual Basic Express displays them in
green fext.

A comment can take up an entire line or only part of a line, as shown here:

REM This program calculates the state sales tax
REM Program written on April 1, 2006 by Joe Smith
REM Last updated on December 3, 2006 by Amy Jackson

Dim Total, TaxRate As Single
' Total retrieved from the TextBoxi.Text
' TaxRate retrieved from the TextBox2.Text

Total = Total * TaxRate ' Fix code in case Total < 0
MsgBox (Total)

To increase readability, you may want to insert blank lines between comments and
actual code. Although the preceding code looks large because of the extra spaces and
comments, the computer ignores all extra lines and comments and treats the code as
though it looked like this:

Dim Total, TaxRate As Single
Total = Total * TaxRate
MsgBox (Total)

Because comments can make one or more lines of code invisible to the computer,
you can also use comments to hide code temporarily that you suspect may be causing an
error or bug in your program. For example, consider the following code:

Dim x, a, b, c As Single
x = (b + Math.Sqrt((b » 2) - (4 * a * ¢)) / (2 * a))
MsgBox (x)

1If you wanted to see how your program would run without the second line in this list-
ing, you could erase it, but then you'd have to type it back in if you wanted to use it again.
Instead of erasing a line, you can comment it out, which essentially tells the computer to
ignore it:

Dim x, a, b, c As Single
''x = (-b + Math.Sqrt((b "~ 2) - (4 * a *c)) / (2 *a))
MsgBox (x)
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The single quote symbol in front of the second line turns the entire second line
into a comment. The computer would then treat the code as though it looked like this:

Dim x, a, b, c As Single
MsgBox (x)

By removing the single quote symbol, you can convert a comment back into working
code without having to retype anything,.

Adding REM or the single quote symbol can be handy to hide one or more lines of
code temporarily, but if you want to comment out multiple lines, adding and erasing
the REM or single quote symbol in front of each line can be tedious. As a shortcut, Visual
Basic Express lets you highlight multiples lines of code and automatically comment and
uncomment out the entire highlighted code.

To comment out multiple lines of code, follow these steps:

1. Highlight one or more lines of code.
2. Click the Comment Out The Selected Lines icon on the Standard toolbar.

Visual Basic Express automatically inserts the single quote symbol in front of your
highlighted lines, turning every highlighted line into a comment, as shown in Figure 27-2.
This technique, however, works only if the multiple lines of code are sequential.
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Figure 27.2: Visual Basic Express can comment out multiple lines of code simultaneously.
To uncomment out multiple lines of code:
1. Highlight one or more lines of comments in your code.
2. Click the Uncomment The Selected Lines icon on the Standard toolbar (see
Figure 27-2). Visual Basic Express automatically removes the single quote symbol
in front of the highlighted lines.
Although comments don’t affect your program’s behavior, they serve three
important functions:
Summary If you put comments in front of a chunk of code, you can describe your
assumptions, list the names of previous programmers who wrote or modified the
code, and show where the code expects to receive data and where it expects to send
out data.
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Explanation Comments can provide detailed explanations about how chunks of
code work when their purpose or behavior isn’t obvious at first glance.

Testing Comments can temporarily remove one or more lines of code from your
program without physically erasing them. By doing this, you can determine whether
removing certain lines of code changes the behavior of your program, to help you
fix any bugs.

Trapping Errors

Using the
Try-Caich
Statement

Comments, small and simple programs, and descriptive variable names can all help you
write code that’s easier to understand. However, because you can never eliminate the

possibility of bugs ereeping into your programs, no matter how careful you may be, it’s
best to plan and prepare for them. One problem with bugs is that they often occur in
one part of a program but wind up affecting an entirely different part of the program,
which makes tracking down the cause that much more woublesome.

To isolate or trap bugs in the part of your program where they occur, Visual Basic
offers a Try-Catch statement that looks like this:

Try
Instructions to run
Catch ex As Exception
Instructions to handle error
End Try

where Instructions to run contains the code you want to run, ex is a special variable
that identifies the exact error that occurred, and Instructions to handle error contains
instructions to deal with errors that may occur.

When your program runs, it always runs the code directly underneath the Try
keyword. The code sandwiched between the Catch and End Try keywords runs only if
an error occurs.

By using the Try-Catch-End Try statements in every procedure or method in your
program, your program can notity you of run-time errors and pinpoint exactly where
they occur in your program.

NOTE The Try-Caich-End Try statement is great for catching run-time errors, but it won’t help you
to find logic errors. The reason is that logic errors occur when the code works correctly from the
computer’s point of view, but doesn’t do what you wanted it to do because of your own mistakes.

Hands-on Tutorial: Catching Errors with the Try-Catch Statemen

Normally, if your program encounters an error, it may crash or stubbornly attempt to
run anyway but wind up not working correctly. If you use the Try-Catch statement, your
program will not crash but can run BASIC code specifically designed to handle the error.
In this tutorial, you'll see how the Try-Catch statement can display an error message to
help you identify a problem that might normally crash your program.

1. Start a new Visual Basic project, then click OK. A blank form appears.
2. Choose View P Toolbox. The Toolbox appears.

3. Click the Button control, mouse over the form, and click the left mouse button to
create a button control on your form.
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10.
11.

13.
14.
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Double-click this button control. The Code window appears.

Type the following code so the entire event procedure looks like this:

Private Sub Buttoni Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Buttoni.Click
Dim x, y As Byte
X =20
y = 40
Try
X=X-Yy
MsgBox(x)
Catch ex As Exception
MsgBox(ex.ToString)
End Try
End Sub

Press F11 to run the Step Into command. This lets you examine how your program
works, line by line, as explained in the section “Debugging Your Program”™ on
page 383. Your user interface appears.

Click the Button1 control. The Code window highlights the Private Sub line.

Press F11. The Code window highlights the x = 20 line.

Press F11. The Code window highlights the y = 40 line.

Press F11. The Code window highlights the Try line.

Press F11. The Code window highlights the x = x - y line. This assigns the value of
20 - 40, or -20, to the value of x. Because -20 lies outside the byte data range (byte data
types can hold only values from 0 to 255), this causes an error.

. Press F11. Because -20 lies outside the byte data range, Visual Basic immediately

skips over the MsgBox(x) command and jumps straight to the Catch ex As Exception
line, where you can trap errors.

Press F11. The Code window highlights the MsgBox(ex. ToString) line.

Press F11. The MsgBox(ex.ToString) command runs and displays a message box on
screen that tells you exactly what error occurred, as shown in Figure 27-3. The error
message displayed in Figure 27-3 gives the line number where the error occurred
(line 8) and displays a brief description of the problems (*Arithmetic operation
resulted in an overflow.”) The MsgBox (ex.ToString) command is just an example of
what you could insert in the Try-Catch-End Try statement to notify you of errors.
Because displaying an error message won'’t help an ordinary user of your pro-
gram, you may want to insert different code that gracefully allows your program to
recover from the error, such as ignoring the error or using a default value, rather
than displaying an error message that the user can’t do anything about anyway.
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Figure 27-3: By inserting a MsqBox command in a Try-Catch-End Try
statement, you can see the exact cause of an error in your code.



15. Click OK to close the message box. The Code window highlights the End Try line.
16. Choose Debug » Stop Debugging to stop debugging,.

17. Choose File » Save All. A Save Project dialog box appears.

18. Type TryCatch and click Save.

Debugging Your Program

Debugging
o Pragram

Step Into
icon

Your first line of defense against bugs is to write short and easy-to-understand code. Your
second line of defense is to use the Try-Catch-End Try statement to trap bugs. As a third
line of defense, you can examine your code while your program is running to see exactly
what your program is doing, line by line. This process is known as debugging.

By watching your program run line by line, you can immediately spot the line that’s
causing the error. Once you know where in your program an error is occurring, and
how it’s happening, you can (hopefully) rewrite your program to fix the problem.

NOTE Somelimes a solution to a problem can be worse than the original problem. Programmers
have been known fo fix one bug, only fo create an even bigger problem by mistake. If this happens,
you'll just have o debug your revised program over again, line by line.

Stepping Line by Line

Stepping means that Visual Basic highlights each line of code as it runs so that you can see
what happens next. To step through a program, use the Step Into command to begin
running your program by clicking the Step Into icon on the standard toolbar.

Your program’s user interface will appear as normal, but the moment you cause a
command to run by clicking a button or choosing a pull-down menu, the Code window
will pop up and Visual Basic will highlight the first line of code that's running, as shown
in Figure 27-4.
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Figure 27-4: When you step through a program, Visual Basic Express highlights the currently
running line.

While you're stepping through your code line by line, another part of your program'’s
user interface may appear, such as a dialog box. When this happens, you'll have to choose
an option from the user interface (click a button, pull-down menu, or whatever) before
you can see the next line of code currently running.
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Waiching Your Variables

Stepping through a program line by line can show you which line of code your program
runs next, which can be handy for seeing which chunk of code runs in an If-Then or
Select-Case statement. While seeing which line of code runs next can help you determine
how your program works, you may also want to know how each line of code may be chang-
ing the data stored in your program’s variables. The moment you see which variable
may be storing incorrect data, you’ll also know which line of code is responsible for
doing this.

Examining the contents of your variables as your program runs is known as watching.
watch the value of a variable, follow these steps:

Tc

1. Click the Step Into icon on the standard toolbar.
2. Highlight the variable that you want to examine.

3. Choose Debug » QuickWatch. The

QuickWatch dialog box appears, as QuickWatch )
shown in Figure 27-5. Ei s ;
. . . A T

4. Click Add Watch. Visual Basic Express o LR

displays the chosen variable in a Watch seme waiue Type

window at the bottom of the screen. e = e

(If you don’t click the Add Watch but-

ton, you can watch your variables change

only as long as the QuickWatch dialog

box remains on screen. To take a quick

peek at a variable, use the QuickWatch

dialog box; to track how a variable

changes over a longer period of time,

it’s probably more convenient to add [ aoe J[ _ren ]

variables to the Watch window at the

bottom of the screen.) Figure 27-5: The QuickWatch dialeg box lets
5. Click Close to close the QuickWatch you select a variable to walch or give a variable

dialog box a different value.

6.  Choose the Step Into command. As soon as a line of code changes the value of the
variable you chose in step 2, you can see its new value, as shown in Figure 27-6.

If you no longer want to watch a variable, you can remove it from the Watch window
by following these steps:

1. Right-click the variable you want to remove in the Watch window. A pop-up menu
appears.

2. Click Delete Watch or Clear All (to clear all the variables displayed in the Watch
window), as shown in Figure 27-97.
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Figure 27-6: The Watch window shows the current values and data types of your
program’s variables.
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Figure 27-7: Right-clicking a variable in the Walch window displays a pop-up menu of additional
options.

Changing the Valves of Your Variables

Stepping through a program line by line and watching how your variables change can
help you identify which lines of code may be storing or manipulating data incorrectly.
For greater flexibility, you can also change a variable’s value while your program is
running. This allows you to see how your program works when using different values.
By changing values of variables, such as seeing how your program handles a variable that's
a negative or an extremely large number, you can identify other possible bugs in your
program.
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To change the value of a variable while your program is running:

o

o

Hands-on T

Click the Step Into icon.

Choose Debug » QuickWatch to open the QuickWatch dialog box.

Click in the Value column of the variable you want to change and type a new value
for your variable.

Click Reevaluate. The Watch window at the bottom of the screen displays the new
value for your variable.

Click Close. The QuickWatch dialog box disappears.

Choose the Step Into command to see how the new value of your variable affects
the way your program works.

In this tutorial, you’ll learn how to watch a variable to see how it changes as your
program runs.

1.

9.
10.
11.

12,

13.
14.

,_.
ot
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Start a new Visual Basic project, then click OK. A blank form appears.

Choose View » Toolbox. The Toolbox appears.

Click the Button control, mouse over the form, and click the left mouse button to
create a button control on your form.

Double-click the button control. The Code window appears.

Type the following code so the entire event procedure looks like this:

Private Sub Buttoni Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Buttoni.Click
Dim x, y As Integer
For x = 1 to 10
y=x*x
Next
End Sub

Press F11 to run the Step Into command, which lets you examine how your program
works line by line. Your user interface appears.

Click the Button1 control. The Code window highlights the Private Sub line.

Press F11. The Code window highlights the For x = 1 to 10 line.

Choose Debug ¥ QuickWatch or press CTRL-ALT-Q. The QuickWatch dialog box
appears.

Type x and click Add Watch. The Watch window displays the x variable at the bottom
of the screen.

Click Close. The QuickWatch dialog box disappears.

Press F11. The Code window highlights the y = x * x line. This assigns the value of
1 * 1, or 1, to the value of the y variable. (Notice that the Watch window at the bottom
of the screen displays the value 1 next to the x variable.)

Press F11. The Code window highlights the Next line.

Press F11. The Code window highlights the y = x * x line again. Notice that the value
of the x variable in the Watch window is now 2.

Press F11. The Code window highlights the Next line.



16. Choose Debug » QuickWatch to display the QuickWatch window.

17. Type y in the Expression text box and click the Reevaluate button. Notice that the
QuickWatch dialog box displays the y variable and its current value, which is 4.

18. Click Close to close the QuickWatch dialog box.

19. Choose Debug P Stop Debugging then File ¥ Close Project. A Close Project dialog
box appears. Click Discard.

Stepping Over and Stepping Out of Procedures

One problem with the Step Into command is the very fact that it forces you to step
through your entire program, line by line. Because most programs consist of procedures
(or methods, which are simply procedures stored inside objects), each time your program
runs another procedure, the Step Into command jumps to highlight every line stored in
that procedure.

While this can be handy for debugging procedures, it can be tedious if you're
certain that the bug doesn’t reside in a particular procedure. So rather than force you
to step through each procedure line by line, Visual Basic Express offers two additional
commands:

*  Step Over (F10)
e Step Out (SHIFT-F11)

The Step Over command works like the Step Into command, except that it skips, or
steps over, any procedures. So instead of highlighting code stored in every procedure, the
Step Over command treats a procedure call as a single line of code and steps over to
the next command that immediately follows the procedure call, as shown in Figure 27-8.

The Step Into command forces you to step through every line of code in a proce-
dure. While this can be helpful for tracking down bugs, you may step through half the
code in a procedure before realizing that the bug isn’t hiding inside that procedure.
So rather than keep using the Step Into command to step through the rest of the code
in that procedure, you can use the Step Out command instead.

Program ProcedureCall The Step Into command

highlights nine lines of code:
five in the main program and
an additional four stored in

Instruction 1

Instruction 2 Instruction 5

Instruction 3 Instruction & procedure.
Instruction 4 Instruction 7
ProcedureCall Instruction 8
Instruction @
Program ProcedureCall The Step Over freats a

procedure call as a single
line of code, so the Step
Over command only

Instruction 1

i Instruction 1 aies _
Ins?ruc!!on 2 . highlights a total of six lines
Instruction 3 Instruction 2

" . of code.

Instruction 4 Instruction 3
ProcedureCall Instruction 4

Instruction &

Figure 27-8: The Step Over command lets you examine every line in your program
except for those lines of code stored in procedures.
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The Step Out command runs all the lines of code in a procedure, without forcing
you to highlight them one at a time. Then it highlights the original line of code that called
the procedure. You can use Step Into to examine code in a procedure and then use
Step Out to skip, or step out, of the procedure when you no longer want to examine
the remaining lines of code in that procedure.

For example, the top image in Figure 27-9 shows how Step Into forces you to view
every line of code stored in both the main program and a procedure. The Step Into
command highlights four lines of code in the main program and then calls a procedure.
Once inside the procedure, the Step Into command runs an additional four lines of
code before returning to the main program and running one additional line of code.
By using Step Into, Visual Basic Express forces you to view nine lines of code plus one
procedure call.

Program ProcedureCall The Step Into command
highlights every single
line of code in both the
Instruction 5 main program and in
Instruction & any procedures.
Instruction 7
Instruction 8

Instruction 1
Instruction 2
Instruction 3
Instruction 4
ProcedureCall
Instruction 9@

Program ProcedureCall After you have used the
Step Into command to
highlight code inside of

a procedure, you can use
the Step Out command to
avoid highlighting every
single line of code inside
of that procedure.

Instruction 1
Instruction 2
Instruction 3
Instruction 4
ProcedureCall 4]
Instruction 7

Instruction 5
Instruction &
Instruction
Instruction

Figure 27-9: The Step Out command lels you stop examining code in a procedure.

The bottom image in Figure 27-9 shows what happens if you use both the Step Into
and the Step Out commands. First, the Step Into command highlights four lines of code
in the main program and then calls a procedure. Once inside the procedure, Step Into
highlights two additional lines of code.

Rather than use Step Into to highlight the remaining two lines of code in the
procedure, you can use Step Out to step out of the procedure and highlight the orig-
inal procedure call. Although Visual Basic will still run the remaining lines of code in
the procedure, the Step Out command won’t force you to highlight them one at a time.

Once you have stepped out from a procedure, you can return to using Step Into to
highlight the remaining line of code. By using both Step Into and Step Out, you can
reduce the number of lines of code you need to examine.

NOTE The Step Out command is used only once you have already used the Step Into command
fo highlight code stored in a procedure.

Using Breakpoints

One problem with the Step Into and Step Over commands is that they always highlight
the first line that runs in your program and force you to step through your entire pro-
gram, line by line. So if you want to examine how the end of your program works, the
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Step Into and Step Over commands always force you to start from the beginning of your
program and continue until you reach the end.

There’s no point stepping code that you don’t want to examine, so Visual Basic
Express offers breakpoints, which let you highlight any line of code in your program.
You can run your program and effectively skip examining all code up until the break-
point. Once your program hits the breakpoint, you can start using the Step Into, Step
Over, and 8tep Out commands to step through the rest of your program.

By using breakpoints, you can selectively examine chunks of code in your program.
To seta breakpoint, follow these steps:

1. Open the Code window where you want to begin examining your code line by line,
then move the cu

sor to the line where you want to start your examination.

2. Choose Debug b Toggle Breakpoint. Visual Basic Express highlights the chosen
line, as shown in Figure 27-10.
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Figure 27-10: Visual Basic Express highlights breakpoints within your code.

3. Run your program by choosing Debug » Start. Visual Basic Express runs all your
code until it reaches a breakpoint.

4. Choose the Step Into, Step Over, or Step Out command to start stepping through
your code beginning with your breakpoint.

You can place multiple breakpoints throughout your program. To jump to the next
breakpoint, choose Debug » Start. To remove a breakpoint, mouse over the breakpoint
you want to remove and press F9.

Rather than remove a breakpoint completely, you can disable it temporarily.

To do so:

1. Right-click the breakpoint you want to disable. A pop-up menu appears.
2. Choose Breakpoint » Disable Breakpoint as shown in Figure 27-11. The next time

you run your program, Visual Basic Express should ignore the disabled breakpoint.

To enable a breakpoint, follow these two steps, but choose Enable Breakpoint
instead, from the pop-up menu.

As an alternative to setting breakpoints and removing or disabling them later, you
can use your cursor to set a temporary breakpoint; Visual Basic will jump from the current
highlighted line of code to the line of code on which the cursor sits. Thus, you can exam-
ine a different chunk of code without having to set and remove a breakpoint.
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Figure 27-11: Right<lick a breakpoint to disable it temporarily.

To use the cursor as a temporary breakpoint:

1. Choose the Step Into (F11) or Step Over (F10) command until Visual Basic high-
lights one line of code in your program.

2. Right-click the line of code where you want to begin examining your code line by
line. A pop-up menu appears.

3. Choose Run To Cursor. Visual Basic runs all the code between the currently high-
lighted line of code and the line where the cursor currently sits. You can now use
Step Into, Step Over, and Step Out to step through the rest of your program.

Stop Debugging

When debugging your program, you could step through it line by line until you reach
the end. However, you're more likely to step through a chunk of code, find the error,
fix it, and then stop debugging. To stop debugging, click the Stop Debugging icon on
the standard toolbar.

Hands-on Tutorial: Debugging a Program

In this tutorial, you'll see how to step through a program line by line and change

the value of a variable. To follow this tutorial, you’ll need to open the Visual Basic
project that you created in the “Hands-on Tutorial: Catching Errors with the Try-
Catch Statement” on page 381. If you haven’t created and saved the project described
in that tutorial, you should do so before continuing.

1. Load Visual Basic Express.

2. Choose File » Recent Projects and click the TryCatch project that you created in
the earlier tutorial.

3. Right-click the Form1 file in the Solution Explorer window and choose View Code.
The Code window appears.

4. Move the cursor to the end of the Public Class Formi line and press ENTER.
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11.
12.
13.
14.

Type the following general procedure:

Sub Calculate(ByRef a As Byte, ByVal b As Byte)
a=a-b
End Sub

Line I Creates a general procedure called Calculate, which accepts two parame-
ters called a and b, both of which hold byte data types. The a parameter is defined
with the ByRef keyword, which means that whatever the value of a becomes, that value
will be passed to the rest of the program. The b parameter is defined with the Byval
keyword, which means that no matter what the value of b becomes, that value can be
used only within the Calculate procedure.

Line 2 Subtracts the value of b from the value of a and stores this new result back
into the a parameter.

Replace the line x = x - y with Calculate(x, y) so the entire Code window looks
like this:

Public Class Formi
Sub Calculate(ByRef a As Byte, ByVal b As Byte)

Private Sub Buttoni Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click
Dim x, y As Byte
X =20
y = 40
Try
Calculate(x, y)
MsgBox (x)
Catch ex As Exception
MsgBox (ex.ToString)
End Try
End Sub
End Class

The Calculate(x, y) line calls the Calculate procedure and passes it two param-
eters (x and y).

Move the cursor to the Try line and press F9 (Enable Breakpoint).
Press F5. Your user interface appears.

Click the Button1 control on the form. The Code window appears, highlighting the
Try line where you placed the breakpoint.

Highlight the y variable and choose Debug » Quick Watch (or press CTRL-ALT-Q)).
The Quick Watch window appears and displays 40in the Value column,

Click in the Value column and type 15.

Click Reevaluate and then click Close.

Press F11 (Step Into). The Code window highlights the Calculate(x, y) line.

Press F11. The Code window jumps to highlight the Sub Calculate line.
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Click the Step Outicon on the Standard toolbar (or choose Debug P Step Out).
The Code window highlights the Calculate(x, y) line again. When you Step Out of a
procedure, Visual Basic Express runs all code stored in that procedure but doesn’t
force you to step through it line by line.

Press 5. This tells Visual Basic Express to run all the code in the rest of your program
without stepping through line by line anymore. A message box appears, displaying
the number 5. This number is the result of subtracting the value of y (15) from the
value of x (20). If you didn’t change the value of the y variable in step 11 from 40
to 15, the value of the x variable would have been 20 - 40, or -20, which lies outside
the range of acceptable values for a byte data type (0 to 255), and that would have
caused an error. Click OK to close the message box.

Press ALT-F4 to stop the program then choose File P Save All to save your changes.

KEY FEATURES TO REMEMBER

Every program will have errors or bugs. As a programmer, your goal is to reduce the chance

of including errors, trap errors so they won't crash your program, and hunt down errors one

by one in your program.

*  Bugs can be caused by misspellings (syntax errors), incorrect code that actually works
but doesn’t do what the programmer really wants it to do (logic errors), or unexpected
entered data (run-time errors).

*  Short programs, simple commands, and descriptive variable names can help make your
programs easier to read and understand.

* Comments let you embed explanations directly into your code or temporarily hide code
from the computer.

*  The Try-Catch-End Try statement lets you write code to identify and handle any errors
that occur.

*  Stepping lets you examine which lines of code your program runs at any given time.
* The Step Into command highlights every singe line of code in your program.

*  The Step Over command lets you skip over code stored in a procedure.

*  The Step Out command lets you stop examining lines of code in a procedure.

*  Woatching how your variables change in value can help you determine how each line
of code may be storing or manipulating data incorrectly.

*  Breakpoints help you step through isolated parts of your program where you think an
error may be occurring.
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CONNECTING TO FILES AND
DATABASES

Because most programs save and retrieve information
stored in files, your program needs to know how to store
data in a file and then retrieve it. Visual Basic can store and
retrieve data in two types of files:

¢ Textfiles

s Database files

Text files contain only characters. While text files are the simplest files to
use, they can be cumbersome for storing and retrieving data because text files
store data sequentiafly. That means if you want to find data stored in the middle
or at the end of a text file, you must scroll through the file from start to finish
until you find what you want. As a result, text files are suitable for storing small
amounts of data but clumsy for storing large amounts.

Database files let you store data in discrete chunks that you can retrieve and
remove quickly by jumping right to the data you want. Database files are like CD-
ROMs, because they can access the specific information you want quickly, even if
it's buried within a large amount of data.



Using Text Files

Stering
Data in
Text Files

Text files (also called ASCI files, for American Standard Code for Information Interchange)
are the simplest files to create and use. The major advantage of storing data in a text file
is that most programs running on any computer (from an IBM mainframe computer to
an obsolete Apple II computer) can read information stored in a text file.

Creating and Storing Data in a Text File

Visual Basic can create a text file and store data in it at the same time. To create a text
file, you use the WriteAllText command (which is part of the My.Computer.FileSystem class),
like so:

My.Computer.FileSystem.WriteAllText (File, Text, Append)

where File is the drive, directory, and filename that you want to create. Any directories
you specify must already exist or this command will cause an error. Text is the text you
want to store in the text file. Append is a True or False value; if set to True, then the Text
data is added to the end of any existing text stored in the text file. If set to False, the
Text data overwrites any data currently stored in the text file, essentially wiping out any
old data in the text file.

For example, to create a text file in the C:\My Stuff directory and store the string "1
like Linux" inside it, you could use this command:

My.Computer.FileSystem.WriteAllText ("C:\My Stuff", "I like Linux", False)

This command would create a text file named My Stuff that contains the string "I
like Linux".

To add or append information to a text file that already contains data, you need to
specify the text file to append, the new text you want to add, and a True value in the Append
part of the WriteAllText command, like so:

My.Computer.FileSystem.WriteAllText (“C:\My Stuff", "I like Macs too", True)

For example, if the My Stuff text file already contains the string "I like Linux", the
above BASIC command would add the string "I like Macs too", and the entire text file
would contain this:

I like LinuxI like Macs too

Because you might not want the WriteAllText command to smash your text together,
you should insert a carriage return (represented by the Visual Basic constant vbCr) and a
line feed (represented by the Visual Basic constant vbLf) at the end of each string. A
carriage return moves the cursor back to the front of the line and a line feed advances
the text one line. (Both carriage returns and line feeds recall the old days when com-
puters used to print data on printers that resembled old-fashioned typewriters.)

So instead of storing a single line of text in a text file, you can include a carriage
return and a line feed to break up the lines, like so:

My.Computer.FileSystem.WriteAllText ("C:\My Stuff", "I like Linux" & vbCr & vbLf, False)
My.Computer.FileSystem.WriteAllText ("C:\My Stuff", "I like Macs too" & vbCr & vbLf, True)
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As an alternative to using vbCr & vbLf, Visual Basic provides another constant that
combines both the carriage return and line feed characters into a single constant, called
vbCrLf. For example, you could type the previous two Visual Basic commands like so:

My.Computer.FileSystem.WriteAllText ("C:\My Stuff", "I like Linux" & vbCrLf, False)
My.Computer.FileSystem.WriteAllText ("C:\My Stuff", "I like Macs too" & vbCrLf, True)

The first WriteAllText command stores the string "I like Linux" and uses the & operator
to add a carriage return and line feed in the My Stuff text file. (If the My Stuff file already
exists, this command erases any text already in it and fills it with I like Linux instead.)

The second WriteAllText command adds the text I like Macs too plus a carriage return
and a line feed. After this second WriteAllText command runs, the contents of the My Stuff
text file look like this:

I like Linux

I like Macs too

Reading Data from a Text File

Once you've stored data in a text file, you can retrieve it using the ReadAllText command
(which is part of the My.Computer.FileSystem class), like so:

My.Computer.FileSystem.ReadAllText (File)

where File is the drive, directory, and text filename that contains the text you want to
retrieve.

The ReadAllText command returns the contents of a text file as a string data type.
For example, to store the contents of a text file named test.txt into a String variable
named FileContents, you could use this code:

Dim FileContents As String
FileContents = My.Computer.FileSystem.ReadAllText("C:\test.txt")

Hands-on Tutorial: Reading a

This tutorial shows you how to store textin a text file and then retrieve it.

1. Start a new Visual Basic project, then click OK. A blank form appears.

2. Choose View » Toolbox. The Toolbox appears. Choose Window ¥ Auto Hide to
keep the Toolbox visible.

3. Click the TextBox control in the Toolbox, move the mouse near the top of the form,
and click the left mouse button to create a text box.

4. Click the Label control in the Toolbox, move the mouse under the text box on the
form, and click the left mouse button to create a label directly under the text box
you created in step 3.

o

Click the Button control in the Toolbox, move the mouse near the bottom of the
form, and click the left mouse button to create a button control on your form.

6. Click the Button control in the Toolbox, move the mouse to the right of the button
control you created in step 5, and click the left mouse button. Your user interface
should now look like Figure 28-1.
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11.
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13.

Labell

Figure 28-1: A user interface with a
bt text box, label, and two buttons.

Type the following to make the entire event procedure look like this:

Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)_
Handles Buttoni.Click

Dim Reverse As String

Reverse = StrReverse(TextBox1.Text)

My.Computer.FileSystem.WriteAllText("c:\mystuff", "I like Linux" & vbCr &_
vbLf, False)

My.Computer.FileSystem.WriteAllText("c:\mystuff", Reverse & vbCr & vbLf,_
True)
End Sub

Line 1 Creates a String variable called Reverse.

Line 2 Takes the string stored in the Text property of the TextBox1 control and
uses the StrReverse function (discussed in Chapter 20) to reverse the string. This
reversed string gets stored in the Reverse variable.

Line 3 Creates a text file called mystuff and stores it in the C\ directory. Then it
stores the string "I like Linux" in the file, followed by the carriage return (vbCr) and
line feed (vbLf) characters.

Line 4 Appends the string stored in the Reverse string variable to the end of the
mystuff text file, followed by the carriage return and line feed characters.

Click in the Class Name list box in the Code window and choose Button?2.

Click in the Method Name list box in the Code window and choose Click. The
Caode window displays an empty Button2_Click event procedure.

Type the following code so the entire Button2_Click event procedure looks like this:

Private Sub Button2 Click(ByVal sender As Object, ByVal e As System.EventArgs)
Handles Button2.Click

Labeli.Text = My.Computer.FileSystem.ReadAllText("c:\mystuff")
End Sub

This line of code reads all the text stored in the mystuff text file and stores it in
the Text property of the Labell control on the form.

Press Fb. Your user interface appears.
Click in the text box and type I like Macs too.

Click the Buttonl control. Nothing appears to happen because the Button1 event
procedure creates the mystuff text file and stores the string "I like Linux" and the
string "I like Macs too", which you typed in the text box in step 12,
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14. Click the Button2 control. The label control displays:

I like Linux
oot scaM ekil I

15. Press ALT-F4 to stop your program, then choose File » Close Project. A Close Project
dialog box appears. Click Discard. (You may want to delete the mystuff text file stored
in the C:\directory later.)

Using Database Files

Database files are useful for storing chunks of related information, such as a person’s
name, address, rank, and serial number. Database files are faster than text files for
retrieving information, and can be shared with popular database programs such as
Microsoft Access. This means you can write a Visual Basic program that stores data in a
file and someone else can analyze it later using a database program to create reports or
charts based on that data.

NOTE The first CD that comes with this book includes a sample Access database file that you
can practice using with Visual Basic (SampleDatabase.mdb in Sample Programs\Chapfer 28).
After copying this file to your hard disk, the file may be Read-Only, which means you won't be
able to modify its contents. If so, rightclick the file to display pop-up menu, click Properties, then
remove the Read-only check mark that appears in the Aftributes group near the bottom of the Prop-
erfies window.

Understanding Database Files

Database files contain organized information. The smallest chunk of information a
database file can hold is called a field. A field is any single piece of data, such as a name,
address, or phone number.

Assingle field of information, such as someone’s name or address, is fairly useless by
itself, so databases often combine multiple fields, such as the name, address, and phone
number of a person. A group of related fields is called a record. A business card is a simple
example of a record, because it contains related fields for a person, including a name
field, a company field, an address field, a phone number field, and so on.

A collection of records is called a table. While a database file could contain just one
table, it's more common for a database file to contain multiple tables. For example, a
database file designed to contain business information might contain one table that lists
customers, another that lists suppliers, and a third that lists potential sales prospects.

Linking Database Files to a Visval Basic Project

To link a database file to a Visual Basic project, you need to define the following:
A database source This physically links a database file to a Visual Basic project
using the BindingSource control from the Toolbox’s Data category. More than one
source can provide data to your Visual Basic project.
A data set This identifies a specific table to use inside a database file, because a data-
base file may contain multiple tables. Visual Basic Express automatically creates a
data set control when you define the DataSource property of a BindingSource control.
A data adapter This takes care of physically sending and retrieving information to
a database file (identified by the DataSource property of a BindingSource control)
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and a database table (identified by the DataMember property of a control). Visual
Basic Express automatically creates a data adapter control when you define the
DataMembexr property of a control such as the BindingSource control.

NOTE Visual Basic can reirieve data from other sources, such as the Internet or a web service,
but this chapter focuses exclusively on using information stored in database files.

Connecting a Database File to a Visual Basic Project

Visual Basic can use two types of database files: Microsoft Access and SQL Server data-
base files (SQL stands for Structured Query Language). To use data stored in a database
file, you must first add the database file to the Database Explorer window, then add it to
a Visual Basic project. To do so:

1. Choose Tools » Connect To Database. A Choose Data Source dialog box appears,

as shown in Figure 28-2,

Choose Dala Source

Descrption

Use this selection k connect to o
Microsoft Access database fle Lsing
the native et provider Ehrough e
KET Framsork Daza Pramder for
OLE DB,

NET Frameuark Data Pravider for © % Figure 28-2: The Choose Data Source
7] Abuays s tis solecticn dialeg box lets you choose the type of

database file to use.

2. Click either Microsoft Access Database File or Microsott SQL Server Database
File and then click Continue. The Add Connection dialog box appears, as shown
in Figure 28-3.
Click the Browse button. A Select File dialog box appears.
Click the database file you want to use and click Open. The Add Connection dialog
box appears again.

NOTE Ifyou don’t have a database file available, you can use the sample database file on this
book’s first CD named SampleDatabase.mdb in Sample Programs\Chapter 28.

5. Click OK. Visual Basic Express displays your chosen file in the Database Explorer
window, shown in Figure 284, which appears at the left of the screen. (The appear-
ance of the Database Explorer window may vary, depending on the structure of the
database file you use.)

Defining a Data Source and Creating a Data Set Control

Once you've added a database file to the Data Explorer window, you still need to add
(or in Visual Basic terms, bind) it to a specific Visual Basic project. To bind a database
file to a Visual Basic project:

1. Choose Window » Toolbox to view the Toolbox.
2. Double-click the BindingSource control under the Data category of the Toolbox.
Visual Basic displays the BindingSource control on the bottom of the screen.
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Press F4 to open the Properties window, and click the DataSource property under
the Data category. A downward-pointing arrow appears.

Click the downward-pointing arrow. A pop-up window appears, as shown in

Figure 28-5.

Click Add Project Data Source. A Data Source Configuration Wizard dialog box
appears, as shown in Figure 28-6. The three choices for the source of data are Data-
base (a database file), Web Service (another computer on a network or Internet),

and Object (a non-database file).
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Figure 28-6: The Data Source Configuration Wizard dialog

box lets you choose the source of your data.

Figure 28-5: The DataSource
property lets you choose a data-
base file stored in the Database
Explorer window.
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6. Click the Database icon and click Next. Another Data Source Configuration Wizard
dialog box appears, as shown in Figure 28-7.
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Figure 28-7: This Data Source Configuration Wizard dialog box
lets you choose a specific database file previously stored in the
Database Explorer window.

7. Click in the list box, click the database file you want to use, and click Next. A Local
Database File dialog box appears and asks it you want to add the database file to your
Visual Basic project.

8. Click Yes. Another Data Source Configuration Wizard dialog box appears and asks
if you want to store a connection string. A connection string stores nformation about
how to connect your Visual Basic project to a database file.

9. Click Next. Another Data Source Configuration Wizard dialog box appears, listing
all the types of information you can display within your Visual Basic project, such as
Tables or Views, as shown in Figure 28-8.
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Figure 28-8: This Data Source Configuration Wizard dialog box
lets you choose specific database information to include, such
as Tables.
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10. Click in the check box next to the type of information you want to include in your
Visual Basic project, and then click Finish. The Solution Explorer window displays
your database file and connection string, as shown in Figure 28-9. Visual Basic
Express also creates a data set control that appears under your form.

Creating a Data Adapter Control

Once you've added a BindingSource control to your form and defined its DataSource
property to link it to a database file, you need to define the BindingSource control’s
DataMember property to choose a particular database table to use within that database
file. To define a database table, which will automatically create a data adapter control,

follow these steps:

1. Click the BindingSource control under your form.

2. Press F4 to open the Properties window and click the DataMember property under
the Data category of the Properties window. A downward-pointing arrow appears.

3. Click the downward-pointing arrow. A pop-up window appears, listing all database
tables you selected in step 9 of the section “Defining a Data Source and Creating a
Data Set Control” (see page 400), as shown in Figure 28-10.

4. Click a database table. Visual Basic Express automatically creates a dataset control
next to the BindingSource control under your Visual Basic form.
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Figure 28-9: The Solution Explorer
window lists all the database files
currently accessible by your Visual
Basic project.

Figure 28-10: The DalaMember property
lets you define the type of data you want
to use in your Visual Basic project.

Viewing Data in a Visual Basic Project

Once you've defined both the DataSource and DataMember properties of a
BindingSource control, you can view the actual database information through
many different user interface controls, such as text boxes, labels, list boxes, or a
special grid for displaying database information called the DataGridView control.
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Viewing Data with the DataGridView Control

The DataGridView control displays database information in a grid, in rows and col-
umns. The biggest advantage to using the DataGridView control is that it lets you see
multiple records and fields at once. To use the DataGridView control, follow these steps:

Displaying
Infermation 1, Add a database file to the Database Explorer window, as explained in the section
Data- N . - . . .
g:dv?;: ‘Connecting a Database File to a Visual Basic Project” on page 400.

404

Conmal 2 Add the database file to your Visual Basic project, as explained in the section
“Defining a Data Source and Creating a Data Set Control” on page 400.
3. Double-click the DataGridView control under the Data category in the Toolbox.
The DataGridView control appears on your form and displays a DataGridView
Tasks window, as shown in Figure 28-11.

Choase Data Source
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Enabie Addng
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[] Enable Column Reordering

| Dockn perent cortarer

Figure 28-11: The DataGridView Tasks window lets you choose
a source for your data.

4. Click the Choose Data Source list box. A pop-up window appears. Click a name, such
as BindingSourcel. Choose the name of the binding source control you created in
the section “Defining a Data Source and Creating a Data Set Control” on page 400.
5. At this point, you can press F5 to run your program and see your chosen data appear

in the DataGridView, as shown in Figure 28-12.
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Figure 28-12: The DataGridView control displays
data in rows and columns.
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Viewing Data with the BindingNavigator Control

One problem with the DataGridView control is that you may not want to view all the
data in rows and columns. As an alternative, you can use the BindingNavigator control
along with other controls, such as text boxes, labels, or list boxes, to display part of a
database file at a time. So while the DataGridView control can overwhelm you with
dozens of names, address

s, and phone numbers of people stored in a database, the
BindingNavigator and another control such as a text box or label can display a single
field (such as a name or address) at a time.

To use the BindingNavigator control:

1. Add a BindingSource control to your form, as explained in the section “Connect-
ing a Database File to a Visual Basic Project” on page 400.

2. Double-click the Binding-
Navigator control under the T g T
Data category of the Toolbox.
A BindingNavigator control

B

appears at the top of your form,  pindingNavigator _—
as shown in Figure 28-13. contrel
3. Press F4 to open the Properties
window and click the Binding-
Source property. A downward-
pointing arrow appears.

4. Click the downward-pointing

arrow. A pop-up menuappears, Figure 28-1 3 The' BindingNavigator
control provides icons that let you
scroll through the information stored
in a database.

listing all the BindingSource
control names you've added
to your form.

5. Add another control to your form, such as a text box or label, with a DataBindings
property. If you want the user to edit information in a database, use a text box con-
trol. If you want to display data without letting the user modify it, use a control like
a label or list box.

6. Press F4 to open the Properties window of the control you created in step 5, and
double-click the DataBindings property under the Data category of the Properties
window. The DataBindings property expands to display a Text property.

Click the Text property. A downward-pointing arrow appears.
Click the downward-pointing arrow. A pop-up window appears, listing different
data sources you can choose.

9. Click the plus sign that appears to the left of the BindingSource control you want to
use. A list of specific information stored in a database file appears, as shown in Fig-
ure 28-14.

10. Click the type of information, such as First Name or Address, that you want to
appear in the control you created in step 5.

11. At this point, you can press F5 to run your program and click the arrows in the
BindingNavigator control to view the data in the control you chose in step 5, as
shown in Figure 28-15.
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DataBindings property can display control works with a label or text box
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Saving Data to a Database

Although the DataGridView control and a text box control (in combination with the
BindingNavigator control) let you view and edit any data displayed, any changes you
make to the database won’t be saved until you write Visual Basic code to save the
changes.
You can use the following two commands to update a database:
EndEdit Tells the computer to stop letting the user edit any displayed data on your
user interface, such as text displayed in a text box or a DataGridView control.
Update Tells the computer to save all changes made to the database.

The syntax for the EndEdit command is:

FormName . BindingSourceControlName .EndEdit()

FormName is the name of the form that contains the BindingSource control, such
as Form2. If the BindingSource control is on the same form that contains the EndEdit
Visual Basic command, you must substitute the Me keyword for FormName. The Me keyword
identifies when code modifies the form on which that code has been stored. Binding-
SourceControIName is the name of the BindingSource control that you must first create to
allow your Visual Basic program to access a database file. By default, Visual Basic names
this control something generie, like BindingSourcel, but you can change this name to
anything you want.

The syntax for the Update command is a bit more complicated:

FormName . DataMemberControlName .Update(Me.DataSetName . TableName)
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where FormName is the name of the form that contains the BindingSource control, such as
Form2. If the BindingSource control is on the same form that contains the Update Visual
Basic command, you must substitute the Me keyword for FormName. DataMemberControlName is
the name of the data control that Visual Basic automatically creates when you define
a BindingSource control’s DataMember property. DataSetName is the name that Visual
Basic automatically creates when you define a BindingSource control to bind a database
file to your Visual basic project. TableName is the name of the information you want to
display in on your user interface, such as Contacts or Members.

To save any changes made to a database file, use the EndEdit and the Update com-
mands, as demonstrated in the following tutorials.

This tutorial lets you modify data stored in a Microsoft Access file using the DataGridView
control. To follow this tutorial, insert the first CD that’s bundled with this book.

1. Insert the CD into your drive and copy the SampleDatabase.mdb file from the
Sample Programs\Chapter 28 directory.

2. Load Visual Basic Express

3. Choose Tools » Connect To Database. A Choose Data Source dialog box appears.

4. Click Microsoft Access Database File and click Continue.

5. Click Browse. A Select Microsoft Access Database File dialog box appears. Open the
SampleDatabase.mdb file on your machine.

o

Click the SampleDatabase file and click Open. The Add Connection dialog box

appears.

7. Click OK. Visual Basic Express stores your chosen database in the Database
Explorer Window.

8. Press CTRL-N. A New Project dialog box appears. Click OK. A blank form appears.

9. Double-click the BindingSource control under the Data category of the Toolbox.
The BindingControl appears under your form.

10. Press F4 to open the Properties window and click the DataSource property.

A downward-pointing arrow appears.

11. Click the downward-pointing arrow. A pop-up window appears.

12, Click Add Project Data Source. A Data Source Configuration Wizard dialog box
appears.

13. Click the Database icon and then click Next. Another Data Source Configuration
Wizard dialog box appears and displays the SampleDatabase database file you
selected in step 6.

14. Click Next. A Local database file dialog box appears.

15. Click Yes. Another Data Source Configuration Wizard dialog box appears and dis-
plays a connection string for your database file.

16. Click Next. Another Data Source Configuration Wizard dialog box appears and dis-
plays check boxes in front of different data you can view, such as Tables and Views.

17. Click the Tables check box and click Finish. Notice that Visual Basic Express auto-

matically creates a SampleDatabaseDataSet control next to the BindingSourcel

control at the bottom of the screen, as shown in Figure 28-16. (The SampleData-
baseDataSet is the name of your dataset; you'll need this information when you
write code to update our database file.)
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Figure 28-16: As soon as you bind a database fo a
Visval Basic project, Visual Basic Express automatically
creates a dalaset control, which links your program to
a database file.

Click in the DataMember property in the Properties window. A downward-pointing
ATTOW appears.

Click the downward-pointing arrow. A pop-up window appears and lists the different
types of data you can use, such as Calls or Contacts.

Click Contacts. Notice that Visual Basic Express automatically creates a Contacts-
TableAdapter control near the bottom of the screen, as shown in Figure 28-17.
The ContactsTableAdapter control simply retrieves data from the Contacts table
of the database file.

2 Brdingsourcel ] ataset e B

Figure 28-17: The ContactsTableAdapter control defines the
specific information you‘ve linked to your Visual Basic project.

Double-click the DataGridView control under the Data category of the Toolbox.
A DataGridView control appears on your form along with a DataGridView Tasks
window.

Click the Choose Data Source list box in the DataGridView Tasks window. A pop-up
window appears.

Click BindingSourcel.

Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button on your form that appears under your DataGrid-
View control.

Double-click the Button] control. The Code window appears. Notice that the Code
window already includes a Foxrmi_Load event procedure as shown here:

Public Class Formi

Private Sub Forml_Load(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles MyBase.Lload
'TODO: This line of code loads data into the 'SampleDatabaseDataSet.Contacts'
table. You can move, or remove it, as needed.
Me.ContactsTableAdapter.Fill(Me.SampleDatabaseDataSet.Contacts)
End Sub

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click

End Sub
End Class

NOTE MyBase. Load tells the Form 1 form fo load information from a database. The MyBase. Load
code is generated automatically.
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26. Type the following two lines of BASIC code between the Private Sub and End Sub
lines of the Buttoni_Click event procedure:

Public Class Formi

Private Sub Formi_Load(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles MyBase.load
'TODO: This line of code loads data into the 'SampleDatabaseDataSet.Contacts’
table. You can move, or remove it, as needed.
Me.ContactsTableAdapter.Fill(Me.SampleDatabaseDataSet.Contacts)

End Sub

Private Sub Buttoni Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click
Me.BindingSourcei.EndEdit()
Me.ContactsTableAdapter.Update(Me.SampleDatabaseDataSet.Contacts)
End Sub
End Class

27. Press F5. Your user interface appears.

Notice that all the data from your data- | ConiartiD Fistlame. @

base file appears in the DataGridView, v Vike

as shown in Figure 28-18. Scroll up and Lia

down and side to side and to see more [ '::h -

of the data stored in the DataGridView. e Fichare &
@ ¥

28. Click in the FirstName column of row 1
(which displays the name Mike) and

type Susan. At this point, if you quit

your program, the name Susan won't

be saved in the database file.

29. Click the Buttonl control which runs Figure 28-18: The DataGridView displays
the two Visual Basic commands that all your data in rows and columns.
tell the computer to save your changes
to the database file.
30. Press ALT-F4 to stop your program from running.
31. Press F5 again. Notice that now the DataGridView control displays the name Susan
in the first row.
32, Press ALT-F4 to stop your program from running. Choose File » Close Project.
A Close Project dialog box appears. Click Discard.

Hands-on Tutorial: U

This tutorial lets you modify data stored in a Microsoft Access file using the Binding-
Navigator control and a text box. To follow this tutorial, insert the first CD that came
with this book. Copy the sample database file from the CD to your hard disk so you
can modify it.

1. Copy the SampleDatabase.mdb file from the Sample Programs\Chapter 28
directory on the CD, then load Visual Basic Express.

2. Choose Tools » Connect To Database. A Choose Data Source dialog box appears.
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23,
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Click Microsoft Access Database File and click Continue.

Click Browse. A Select Microsoft Access Database File dialog box appears.

Switch to the drive and directory where you copied the SampleDatabase.mdb file
from the CD.

Click the SampleDatabase file and click Open. The Add Connection dialog box
appears.

Click OK. Visual Basic Express stores your chosen database in the Database Explorer
Window.

Press CTRL-N. A New Project dialog box appears. Click OK. A blank form appears.
Double-click the BindingSource control under the Data category of the Toolbox.
The BindingControl appears under your form.

Press F4 to open the Properties window and click the DataSource property.

A downward-pointing arrow appears. Click the downward-pointing arrow. A pop-
up window appears.

Click Add Project Data Source. A Data Source Configuration Wizard dialog box
appears.

. Click the Database icon and click Next. Another Data Source Configuration Wizard

dialog box appears and displays the SampleDatabase database file you selected in
step 6.

Click Next. A Local database file dialog box appears.

Click Yes. Another Data Source Configuration Wizard dialog box appears and dis-
plays a connection string for your database file.

Click Next. A Data Source Configuration Wizard dialog box appears and displays
check boxes in front of ditferent data you can view, such as Tables and Views.
Click in the Tables check box and click Finish. Notice that Visual Basic Express
automatically creates a SampleDatabaseDataSet control next to the BindingSource
control at the bottom of the screen (see Figure 28-16). The SampleDatabaseData-
Set is the name of your dataset; you'll need to know this name when you write code
to update our database file.

Click in the DataMember property in the Properties window. A downward-pointing
arrow appears. Click the downward-pointing arrow and a pop-up window appears
and lists the different type of data you can use, such as Calls or Contacts.

Click Contacts. Notice that Visual Basic Express automatically ereates a Contacts-
TableAdapter control near the bottom of the screen (see Figure 28-17).
Double-click the BindingNavigator control under the Data category of the Tool-
box. A BindingNavigator control appears at the top of your form, as shown in Fig-
ure 28-19.

Press F4 to open the Properties window and click the BindingSource property.

A downward-pointing arrow appears.

Click the downward-pointing arrow. A pop-up window appears and lists all the bind-
ing sources available.

Click BindingSourcel.

Click a text box control in the Toolbox, mouse over the form, and click the left
mouse button to create a text box control on the form.



24. Press F4 to open the Properties window and click the plus sign that appears to the
left of the DataBindings property under the Data category. The DataBindings prop-

25,

26.

Move first
Move previous

Move next

Move last

27.
28.

29.
30.

erty expands and displays three additional propertes: Advanced, Tag, and Text.

Click in the Text property. A downward-pointing arrow appears. Click the downward-

pointing arrow and a pop-up window appears.

Click the plus sign to the left of BindingSourcel. A list of different types of data

appears, such as FirstName and Address, as shown in Figure 28-20.

Figure 28-19: The BindingNavigator
conlrol provides icons for scrolling
through a database, one record at
a time.

Click FirstName.
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Figure 28-20: The Text property lets
you choose the type of data you want
to display inside the text box control.

Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button on your form.

Double-click the Buttonl control. The Code window appears.

Type the following two lines of Visual Basic code between the Private Sub and End
Sub lines of the Button1_Click event procedure, as shown:

Public Class Formi

Private Sub Forml_Load(ByVal sender As System.Object, ByVal e As_

System.EventArgs) Handles MyBase.load

'TODO: This line of code loads data into the 'SampleDatabaseDataSet.Contacts’
table. You can move, or remove it, as needed.
Me.ContactsTableAdapter.Fill(Me.SampleDatabaseDataSet.Contacts)

End Sub

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_

System.EventArgs) Handles Button1.Click
Me.BindingSource1.EndEdit()

Me.ContactsTableAdapter.Update(Me.SampleDatabaseDataSet.Contacts)

End Sub
End Class
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Press Fb. Your user interface appears. Notice that the text box displays the first
name of the first record of the database file.

Click the Move Next/Move Previous and Move First/Move Last buttons on the
BindingNavigator control. Notice that each time you view another record, a different
name appears.

Click the Move Last icon on the BindingNavigator control. The name Richard
appears.

Click in the text box, delete Richard, and type George. At this point, your data isn’t
saved yet in the database file.

Click the Button1 control. This button runs the two BASIC commands that tell the
computer to save your changes to the database file.

Press ALT-F4 to stop your program.

Press Fb, then click the Move Last icon on the BindingNavigator control. Notice
that the name George now appears in the text box.

Press ALT-F4 to stop your program. Choose File ¥ Close Project. A Close Project
dialog box appears. Click Discard.

KEY FEATURES TO REMEMBER

Visual Basic lets you create directories and subdirectories along with files, where you can store
data. You can store data in a text file or a database file.

*  The WriteAllText command lets you create a file and store text in it. To make text
appear on separate lines, you may need to insert a carriage return (vbCr) and a line
feed (vbLf) character at the end of each line. You can either use the vbCr and vbLf
characters together or use the single combination carriage return/line feed constant,
vbCrLf.

*  The WriteAllText command can either wipe out all text in a file or append fext to the
existing contents of a file. The ReadA11Text command stores the entire contents of a text
file as a single string.

* A database file consists of multiple tables. A table consists of multiple records. A record
consists of multiple fields, and a field consists of a single chunk of data such as a name,
address, or phone number.

*  The BindingSource control lets you link a database file to a Visual Basic project.

*  You can view the contents of a database file through the DataGridView control or
through another control, such as a text box, in combination with the BindingNavigator
control.

* The EndEdit and Update commands let you save any changes you made to a
database file.



PRINTING DATA FROM
YOUR PROGRAM

Although printing seems like a simple task from a user’s
point of view, from a programmer’s point of view, print-
ing can involve plenty of messy technical details. To shield
you from the technical complexities of communicating
directly with a printer, Visual Basic provides a special
PrintDocument control that acts as a middleman between
your program and the printer. Your program sends data to the PrintDocument
control and this control sends data to your printer. All you need to do is specify
the type of data you want to print and where you want to print it on the page.

The PrintDocument control ensures that your data will print correctly no matter
what type of printer you are using,.

Preparing Your Program to Print
To give your Visual Basic project the ability to print you need to:

¢  Add the Imports System.Drawing.Printing line at the top of the Code window.
. . This command allows your program to access the different printing variables
reparing Your . . . N . . o
Program fa Print and commands that Microsoft has provided for you in a special Printing
class file.



*  Add the PrintDocument control to your form. This control takes care of sending
data to your printer.

To add the Imports System.Drawing.Printing line in the Code window of a form, follow
these steps:

1. Click a form file displayed in the Solution Explorer window.

2. Choose View b Code. The Code window appears.

3. Move the cursor to the front of the Public Class line and press ENTER. This creates
a blank line at the top of the Code window.

4. Move the cursor to the new, blank line at the top of the Code window and type
Imports System.Drawing.Printing. Notice that as you type, Visual Basic Express displays
a pop-up menu displaying a list of valid commands, as shown in Figure 29-1.
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Figure 29-1: Visual Basic Express helps guide you in adding a command.

To add the PrintDocument control to your form:

1. Click a form file displayed in the Solution Explorer window.
2. Choose View » Designer. The user interface of your chosen form file appears.
Choose View P Toolbox. The Toolbox appears.

Double-click the PrintDocument control under the Printing category of the Tool-
box. The PrintDocument control appears under your form.

Writing BASIC Code to Print Data

Writing
BASIC
Cede to
Print Data

To make your Visual Basic program print data, you must write BASIC code. The first
command you need to use is this:

PrintDocumentControlName .Print ()

PrintDocumentControlName is the name of the PrintDocument control you added to the
form, such as PrintDocumentl.

This BASIC code tells the PrintDocument control to start printing. Of course, the
PrintDocument control has no idea what to print, where to print your data on the page,
or even which font or color you want to use. To tell the PrintDocument control exactly
what to print and how to print it, you must add code inside the PrintDocument control’s
PrintPage event procedure. The PrintPage event procedure runs automatically whenever
your program tells the PrintDocument control to start printing.
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To create a PrintPage event procedure for the PrintDocument control:

1. In the Solution Explorer window, click the form file that contains a PrintDocument
control on it and shows the Imports System.Drawing.Printing line stored at the top of
its Code window.

2. Click the Class Name list box at the top of the Code window and choose the name
of your PrintDocument control, such as PrintDocument1.

3. Click the Method Name list box and choose PrintPage. The Code window creates
an empty PrintPage event procedure for the PrintDocument control, as shown next.
At this point, the event procedure won’t print anything until you write BASIC code
to tell the PrintPage event procedure exactly what to print.

Private Sub PrintDocumenti PrintPage(ByVal sender As Object, ByVal e As_
System.Drawing.Printing.PrintPageEventArgs) Handles PrintDocumenti.PrintPage

End Sub

The PrintPage event procedure uses an object called e, which relies on the built-in
classes (System.Drawing.Printing.PrintPageEventArgs) that Visual Basic provides for print-
ing data.

Printing Text
The data most commonly printed is text. To print text, use the DrawString method, like so:

e.Graphics.DrawString(Text, Font, Color, X, Y)

where Text is the string you want to print; font specifies two items: the font name and
the font size, such as Arial and 16; Color is the color in which to print your text, such as
Brushes.Black or Brushes.Red; and X is the X coordinate where you want the text to appear
on the page. The X coordinate measures the distance, in pixels, from the left margin of
a page. (A pixel is one of many thousands of tiny dots that form images on screen and
on a printed page.)

Y1is the Y coordinate where you want the text to appear on the page. It measures the
distance, in pixels, from the top margin of a page.

NOTE Page margins depend on the page margin seffings defined by the PageSetUpDialog control
described later in this chapter in the section “Using the PageSetupDialog Control” on page 422.
Otherwise, the page margin seffings are set fo zero (0), which prints at the physical edge of
the page.

The following code would print the string "Hello, world!" using the Microsoft Sans
Serif font, at a font size of 24, in black, at an X coordinate of 1 and a 'Y coordinate of 155:

Dim font As New Font(“"Microsoft Sans Serif", 24)
e.Graphics.DrawString("Hello, world!", font, Brushes.Black, 1, 155)

In this listing:
Line 1 Defines the font (Microsoft Sans Serif) and the font size to use (24) and
stores this information in an object called font.

Line 2 Uses the DrawString method to print the string using the Brushes.Black color
and the X, Y coordinates of 1, 155. To define a color, you can enter the color’s

Printing Data frem Your Program 415



416

numeric value. Because this is cambersome, Visual Basic provides the Brushes class,
which lists predefined colors for printing. To use these colors, you define the Brushes
class followed by the specific color you want to use. After you type the Brushes class
followed by a period, Visual Basic displays a pop-up menu of 145 different colors
to choose from so you can experiment with the color you like best, as shown in
Figure 29-2.
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Figure 29-2: When you need to define a color to use for printing, Visual Basic displays a pop-up
menu that lists all available colors.

Printing Graphic Files
In addition to printing text, you can also print graphics files, such as GIFs or JPEGs.
To print a graphic, use the DrawImage method, like so:

e.Graphics.DrawImage(Image.FromFile(Filename, X1, Y1, X2, ¥2))

where Filename is the graphic file image you want to print; X1 defines the X coordinate
of the upper-left corner of the graphic image; Y1 defines the Y coordinate of the upper-
left corner of the graphic image; X2 defines the X coordinate of the bottom-right corner
of the graphic image; and ¥2 defines the Y coordinate of the bottom-right corner of the
graphic image.

NOTE Depending on the differences between the X1 and X2 or Y1 and Y2 coordinates, the
graphical image may print out stretched out or squashed.

The following BASIC code would print a GIF file called linux.gif:

e.Graphics.DrawImage(Image.FromFile("C:\BookFiles\linux.gif"), 24, 25, 40, 45)

The upper-left corner of the graphical image would appear at the X and Y coordi-
nates 24, 25, while the bottom-right corner of the graphic image would appear at the X
and Y coordinates 40, 45.

Printing Lines

You can print straight lines using the Drawline method, like so:

e.Graphics.Drawline(Color, X1, Y1, X2, Y2)

Here, X1 defines the X coordinate of the upper-left point of the line; v1 defines the
Y coordinate of the upper-left point of the line; X2 defines the X coordinate of the bottom-
right point of the line; and ¥2 defines the Y coordinate of the bottom-right point of
the line.

Color is the color of the line to draw, such as Pens.Black or Pens.Blue. To choose a
line color, you can enter its numeric value, or use the Pens class, which contains a list
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of predefined colors. To use a predefined color, specify the Pens class followed by a
period, then choose one of the 145 colors from a pop-up menu.

The following code would print a straight red line starting at the X and Y coordinate

0, 0 and ending at the X and Y coordinate 120, 10:

e.Graphics.DrawLine(Pens.Red, 0, 0, 120, 10)

Hands-on Tutorial: Printing Text

In this tutorial, you'll create a simple program that lets you type some words and then

see your words printed on paper. You'll need to have a printer hooked to your computer
in order to follow this tutorial.

o

10.
11.

Start a new Visual Basic project, then click OK. A blank form appears.

Choose View P Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep itvisible atall times.

Double-click the PrintDocument control under the Printing category of the Tool-
box. The PrintDocument control appears under your form.

Click the TextBox control in the Toolbox, mouse over the form, and click the left
mouse button to draw a text box on the form.

Click the Button control in the Toolbox, move the mouse pointer under the text
box control on the form, and click the left mouse button to draw a button control
on the form.

Double-click the Button1 control on the form. The Code window appears.

Move the cursor to the front of the Public Class line and press ENTER to create an
empty line at the top of the Code window.

Move the cursor to the empty line you just created and type Imports System.Drawing
.Printing so the entire Code window looks like this:

Imports System.Drawing.Printing
Public Class Formi

End Class

Type PrintDocument1.Print() between the Private Sub and End Sub lines of the
Button1_Click event procedure as follows:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click
PrintDocument1.Print()
End Sub

Click in the Class Name list box in the Code window and choose PrintDocumentl.

Click in the Method Name list box of the Code window and choose PrintPage.
This creates an empty PrintPage event procedure.

Type the following in the PrintPage event procedure:

Private Sub PrintDocument1_PrintPage(ByVal sender As Object, ByVal e As_
System.Drawing.Printing.PrintPageEventArgs) Handles PrintDocumenti.PrintPage
Const LeftEdge = 315
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Const RightEdge = 515

Const TopEdge = 495

Const BottomEdge = 535

Dim font As New Font{"Microsoft Sans Serif", 18)

For I As Integer = 1 To 5

e.Graphics.DrawString(TextBox1.Text, font, Brushes.Black, 90 * I, 30 * I)

Next

e.Graphics.DrawString("Printing all done!", font, Brushes.Black, 320, 500)

e.Graphics.DrawLine(Pens.Black, LeftEdge, TopEdge, RightEdge, TopEdge)

e.Graphics.DrawlLine(Pens.Black, LeftEdge, BottomEdge, RightEdge, BottomEdge)

e.Graphics.Drawline(Pens.Black, LeftEdge, TopEdge, LeftEdge, BottomEdge)

e.Graphics.DrawLine(Pens.Black, RightEdge, TopEdge, RightEdge, BottomEdge)
End Sub

Lines 1-4  Use the Const keyword to define four values that will later be used as the
X and Y coordinates to draw four lines which will ereate a box in the middle of the
page, using four different DrawLine methods.

Line 5 Defines the name of the font and a font size to store in a font object name.
Lines 6 and 8 Create a For-Next loop that repeats five times.

Line 7 Prints the text, stored in the Text property of TextBox1, using the DrawText
method. Each time the For-Next loop runs, another line of text appears on the page,
slightly below and to the right of the previous line.

Line 9 Uses the DrawText method to print Printing ail done!in the middle of the
page.

Lines 10-13 Draw a line around the Printing all done! text using four different
DrawLine methods.

Press Fb. Your user interface appears. Make sure your printer is turned on and
connected to your computer.

4. Click in the text box and type My program works!

. Click the Buttonl control. A single sheet of paper should come out of your printer,

with My program wovks! printed five times, the text Printing all done! printed in the
middle of the page, with a box around the Printing all done! text.

Press ALT-F4 to stop your program. Choose File » Save All. A Save Project dialog box
appears. Type PrintingExample and click Save.

Using the PrintDialog Control

If you don’t want to enter all of the code from the previous tutorial to print data, you
can have your program display a Print dialog box to make it easy for users to choose
which printer to use, as shown in Figure 29-3.

To display a Print dialog box with your program, you need to add the PrintDialog

control to your form and write some code. To add a PrintDialog control to your form,

follow these steps:

Displaying
a Print
Didlog Box
1.
2.
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Click a form file displayed in the Solution Explorer window that already contains a
PrintDocument control.

Choose View F Designer, then choose View » Toolbox.

Double-click the PrintDialog control under the Printing category in the Toolbox.
The PrintDialog control appears under your form.
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Figure 29-3: You can create and

rey display a typical Print dialog box

in your programs.

4. Now write BASIC code to display the Print dialog box:

PrintDialogBoxName .ShowDialog()

where PrintDialogBoxName is the name of your PrintDialog control, such as
PrintDialogl.

To give the Print dialog box the ability to start printing something, you need
to add two additional commands:

PrintDialogBoxName .Document = PrintDocumentControlName

If PrintDialogBoxName.ShowDialog = DialogResult.OK Then
PrintDocumentControlName.Print()

End I

In this listing:

Line 1 Tells the PrintDialog control which PrintDocument control to use, such as
PrintDocumentl. Because more than one PrintDocument control could be stored
on a form, you must always specify which one you want to use.

Lines 2and 4 Defines an I Then statement that displays the Print dialog box on

the screen using the Showdialog method described in Chapter 17, and then checks to
see whether the user clicked the OK button (identified by DialogResult.0K). If the user
clicked OK in the Print dialog box, the If-Then statement tells the PrintDocument
control to begin printing.

If you modify the PrintingExample project you created in the tutorial section
“Printing Text” on page 415, you could rewrite the Button1_Click event procedure as
follows, so that a Print dialog box appears when the user clicks the Button1 control:

Private Sub Buttoni_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)_
Handles Buttoni.Click
PrintDialogBoxName.Document = PrintDocumentControlName
If PrintDialogBoxName.ShowDialog = DialogResult.OK Then
PrintDocumentControlName.Print()
End I
End Sub
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Displaying a Print Preview
Many people prefer viewing their data before they print it using a feature known as print
preview. You can display a print preview in two ways:
* In aseparate window using the PrintPreviewDialog control

* Inside the current form using the PrintPreview control

Using the PrintPreviewDialog Control

To use the PrintPreviewDialog control, you must first add it to a form that already has a
PrintDocument control on it. Then you write BASIC code to tell the PrintPreviewDialog
control what to display and then to display the Print Preview dialog box on the screen.

US'"EIP”“ To add a PrintPreviewDialog control to a form:
rint

Preview 1

Control Click a form file displayed in the Solution Explorer window that already contains a

PrintDocument control.
2. Choose View b Designer.
Choose View P Toolbox to display the Toolbox.

Double-click the PrintPreviewDialog control, which appears under the Printing
category of the Toolbox. A PrintPreviewDialog control appears under your form.

Once you've added a PrintPreviewDialog control to a form, you need to write two
lines of code to make the control work. The first command tells the PrintPreviewDialog
control what to print, as defined by the PrintDocument control:

PrintPreviewDialogControlName.Document = PrintDocumentControlName
NOTE You must have defined a PrintPage event procedure for your PrintDocument control,
because the PrintPage event procedure tells the PrintDocument what fo print using the DrawString

and Drawl ines methods.

Once you've defined the PrintPreviewDialog control to a PrintDocument control,
the next line of code you need to write displays the Print Preview window:

PrintPreviewDialogControlName . ShowDialog()

This command displays a Print Preview window (see Figure 29-4).

Zoom

Wby program warks!
My program worksl
s pro gram wrorics)
My pragram work!
s program worke|

Frinting Il dene|

Figure 29-4: The Print Preview window displays your data in a separate window.
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Using the PrintPreview Control

The PrintPreview control appears directly on a form and displays the preview of your
document. Unlike the PrintPreviewDialog control, PrintPreview doesn’t have built-in
icons for zooming in and out. To modify the magnification of anything displayed in the
PrintPreview control, you must either modify its Zoom property in the Properties win-
dow or use code to modify the Zoom property while your program is running, like so:

PrintPreviewControlName.Zoom = Value

For example, to display a document in the PrintPreview control at 50 percent zoom
magnification, you could use the following:

PrintPreviewControli.Zoom = 0.5

To use the PrintPreview control, you must add it to a form that contains a
PrintDocument control, as shown in Figure 29-5. Then you assign the Document
property of the PrintPreview control to a PrintDocument control either through
the Properties window or with BASIC code, like so:

PrintPreviewControlName .Document = PrintDocumentControlName
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Figure 29-5: The Print Preview confrol appears directly on a form.

Hands-on Tutorial: Displaying a P

This tutorial uses the PrintingExample program from the tutorial section “Printing

Text” on page 415. If you haven’t created that project yet, you should do so now.

1. Load Visual Basic Express.

2. Choose File » Recent Projects b PrintingExample. The PrintingExample project
appears.
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10.

11.

13.
14,
. Click the Preview button control. A Print Preview window appears (see Figure 29-4).
16.
17.

Click the Form1.vb file in the Solution Explorer window and then choose

View P Designer. Your user interface appears.

Click the Buttonl control and press F4 to open the Properties window.

Click the Text property and type Print.

Choose View ¥ Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep it visible.

Click the Button control, mouse over the form, and click the left mouse button to
create a new button control on the form.

Click this new button on your form and

press F4 to open the Properties window.
Click the Text property and type Pre-
view. You may want to move the buttons
on your form so your user interface
looks like Figure 29-6.

Double-click the PrintPreviewDialog
control under the Printing category
of the Toolbox. A PrintPreviewDialog il

control appears.

Double-click the Preview button con- L

trol. The Code window app.ears and Figure 29-6: A user inferface with a fext box and
creates an empty Button2_Click event two bultons displaying the text Print and Preview.
procedure.

. Type the following between the Private Sub and End Sub lines of the Button2_Click

event P]’(TCCdUl’t‘:

Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button2.Click
PrintPreviewDialogi.Document = PrintDocumenti
PrintPreviewDialogl.ShowDialog()
End Sub

Press F5. Your user interface appears.

Click in the text box and type My program works!

Click Close to close the Print Preview window.
Press ALT-F4 to stop your program. Choose File ¥ Save All. A Save Project dialog box
appears. Click Save.

Using the PageSetupDialog Control

(O8]
O

Displaying
a Page
Setup
Dialog Box

422 cChopler 29

The PageSetupDialog control lets the user define a paper size, margins, and paper

orientation from a Page Setup dialog box, as shown in Figure 29-7. To use it, you add

the control to a form that already contains a PrintDocument control, then write code to

tell the PageSetupDialog control which PrintDocument control to use, as well as relay

the page setting information of that PrintDocument control.



To add a PageSetupDialog control to a

form, follow these steps:

1. Click a form file displayed in the Solution
Explorer window that already contains a
PrintDocument control.

2. Choose View » Designer, then choose

View » Toolbox to display the Toolbox. _::j
3. Double-click the PageSetupDialog control, e T 3

which appears under the Printing category
of the Toolbox. A PageSetupDialog control e s

() Fortiat Let 1 | R 1
appears under your form.
& Landsoape Tap: |1 | Bottem [1

Once you've added a PageSetupDialog
control, you need to define the PrintDocument
control you wish to use as well as the page set-
tungs. To define which PrintDocument control
to use, use this syntax:

Figure 29-7: A Page Selup dialeg box with
various oplions

PageSetupDialogControlName .Document = PrintDocumentControlName
Next, you display the Page Setup dialog box:

If PageSetupDialogControlName.ShowDialog = DialogResult.OK Then
PrintDocumentControlName.DefaultPageSettings =
PageSetupDialogControlName.PageSettings
End If

The Showbialog method displays the Page Setup dialog box. If the user clicks the OK
button, any changes that she made are stored in the PrintDocument’s DefaultPageSettings
property.

Hands-on Tutorial: Displaying a Page Setup log Box

This tutorial uses the PrintingExample program you modified in the tutorial section
“Printing Text” on page 415. If you haven’t created that Visual Basic project yet, you
should do so now.

1. Load Visual Basic Express

2. Choose File » Recent Projects » PrintingExample. The PrintingExample project
appears.

3. Click the Form1.vb file in the Solution Explorer window, and then choose
View » Designer. Your user interface appears.

4. Choose View P Toolbox to display the Toolbox.

5. Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a button on the form.

6. Press F4 to open the Properties window, click the Text property, and type Setup.
You may want to move the buttons on your form so your user interface looks similar
to Figure 29-8.

7. Double-click the Setup button control. The Code window appears and creates an
empty Button3_Click event procedure.
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10.

11.

13.

14.

15.

16.

Chapler 29

. Click the Landscape radio button in the
Orientation group. Notice that the Page
Setup dialog box displays the changed
page orientation. [ fo | | reer ) [ s

Type the following between the Private Sub and End Sub lines of the Button3_Click
event procedure:

Private Sub Button3_Click(ByVval sender As System.Object, ByVal e As_
System.EventArgs) Handles Button3.Click
PageSetupDialogi.Document = PrintDocumenti
If pageSetupDialogi.ShowDialog = DialogResult.OK Then
PrintDocumenti.DefaultPageSettings = PageSetupDialogi.PageSettings
End If
End Sub

Press F5. Your user interface appears.

Click in the text box and type My program
works!

Click the Setup button control. A Page
Setup dialog box appears (see Figure 29-7).

Click in the Size list box and choose 3 x 5.
Notice how the Page Setup dialog box dis-
plays your page shrunken to fita 3 x 5
index card. Figure 29-8: A user interface with a text
box and three buttons displaying the text
Print, Preview, and Setup.

=)

Click OK to make the Page Setup dialog
box disappear.

Click the Preview button on the form. The Print Preview window appears. Click
Close in the Print Preview window to make it go away.

Press ALT-F4 to stop your program. Choose File ¥ Save All. A Save Project dialog box
appears. You can save your project if you like.

KEY FEATURES TO REMEMBER

To give a Visual Basic project the ability to print data, you must add a PrintDocument control
to your form and add the Imports System.Drawing.Printing line to your BASIC code. Once
you've done this, you need to write BASIC code to define what to print and how to print it.

*  Your program won't print anything until you write BASIC code inside a PrintDocument’s
PrintPage event procedure. The PrintPage procedure runs whenever you use the
PrintDocumentName .Print() command, where PrintDocumentName is the name of
your PrintDocument control, such as PrintDocument1.

*  The DrawString method prints text. The DrawImage method prints graphics files. The
DrawLine method prints lines.

The PrintDialog control displays a Print dialog box so the user can choose a printer
to use.

The PrintPreviewDialog control displays a separate Print Preview window. The
PrintPreview control lets you display a print preview directly inside an existing form.
The PageSetupDialog control displays a dialog box for defining paper size, margins,
and paper orientation.



ADDING THE FINISHING
TOUCHES TO YOUR PROGRAM

You can make your programs more interesting to use by
having them play sounds, display graphics, and display
web pages downloaded from the Internet. Rather than
embed sounds, graphics, or web pages directly into your
program, however, you can store them as external filesin a special folder so you
can find them again. Then, once you've written your program, tested it, and
added sound and graphics to make it visually and audibly appealing, the final
step is to compile it into a file that you can distribute to others.

This chapter will show you how to add the finishing touches to a Visual Basic
program and make it ready for distribution to the public.

Playing Sounds

You can make your program more interesting by adding sounds. At the simplest

level, you can use the Beep command to sound a simple beep from the computer’s
speaker, like so:

Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Button1.Click
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Beep
End Sub

This event procedure runs the Beep command each time the user clicks the Button1
control. The Beep command is most often used to notify the user when incorrect data is
entered or an unavailable control is elicked.

For greater flexibility, you can also play Pulse Code Modulation (PCM} WAV files,
one of many audio file formats used for storing sounds such as songs or speech. (Other
types of WAV files actually compress audio files, but are not compatible with PCM WAV
files. If you load a WAV file and it doesn’t work in Visual Basic, chances are good that
it's stored in one of many non-PCM WAV file formats.) By playing PCM WAV files, your
program can provide background music, spoken messages, or any number of more
sophisticated sounds.

Unlike the more popular MP3 files, PCM WAV files gobble up huge amounts of disk
space, but without any loss in audio quality. In comparison, MP3 files use compression
that reduces the file size, at a slight loss in audio quality. No matter; Visual Basic will only
play PCM WAV files, which you can create from audio CDs using a CD ripping program
such as Nero (www.nero.com) or Easy Media Creator (www.roxio.com).

NOTE \When ripping audio files from a CD, make sure you own the copyrights to the audio files
or you have the permission of the copyright owner; otherwise, you could be violating copyright laws.

To play a PCM WAV file, use the Play command with this syntax:
My.Computer.Audio.Play(WAVfilename, PlayMode)

where WAVfilename is the drive, directory, and PCM WAV file you want to play. PlayMode
determines how the PCM WAV file plays. The three options are Background, Background-
Loop, and WaitToComplete. Table 30-1 explains how the different play modes work.

Table 30-1: How Play Modes Play a PCM WAY File

PlayMode What it does

AudioPlayMode.Background Plays the WAV file once and then runs the rest of the BASIC code in
your program while the WAV file continues to play.

AudioPlayMode.BackgroundLoop Keeps playing the WAV file over and over until your program either
stops or runs the My.Computer.Audio. Stop() command.

AudioPlayMode.WaitToComplete Plays the WAV file once and temporarily stops running more lines of
code in your pregram. Once the WAV file siops playing, the rest of
your code sfarts running.

For example, to play a PCM WAV file called Hello.wav, stored in the EXxMusich

Sounds drive and directory, you could use this command:

NOTE You must specify the .wav file extension or else Visual Basic won’t know the exact WAV
file you want io play.
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Displaying Pictures

In addition to displaying text in
labels and text boxes, Visual Basic

lets you display graphical images

inside a PictureBox control. To add

a PictureBox control and display a
graphics file inside it, perform the
following steps.

1.

Double-click the PictureBox
control in the Toolbox. A
PictureBox control appears
on the form, which you may
want to move or resize.

Click the Tasks button

in the upper-right corner

of the PictureBox control.

A PictureBox Tasks pop-

up appears, as shown in
Figure 30-1.

Click Choose Image. A Select
Resource dialog box appears,
as shown in Figure 30-2.
Click Import. An Open dia-
log box appears.

Click the graphics file you
want to use and click Open.
You may have to switch drives
and folders to find the file
you want to use. Your chosen
image appears in the Select
Resource dialog box.

Click OK. Your chosen image
appears in the PictureBox
control.

Click in the Size Mode list
box and choose an option
such as Zoom or Stretch.
Figure 30-3 shows how the
ditferent size modes affect
the way your image appears.
The Size Mode property
defines how an image appears
inside a PictureBox control.

Tasks
buttan

"pic Tasks
Choose Imaga
Size Vece [ETRET

Dok in parert contsiner

Figure 30-1: The PictureBox Tasks pop-up gives you
quick access to defining the graphics file to use and
defining how to display it.
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Figure 30-2: The Select Resource dialog box lets you
choose an image fo display inside a PictureBox control.

E¥] How the Size Mode property works.
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Figure 30-3: The Size Mode property defines how an
image appears inside a PictureBox control.
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Viewing Web Pages

Displaying text and pictures can be nice, but including web pages can be much more
useful, colorful, and interesting. To view web pages, Visual Basic Express includes a
WebBrowser control that can display HTML (HyperText Markup Language) files stored
on the computer or directly access Internet sites—provided, of course, the computer is
connected to the Internet at the time. To use the WebBrowser control, follow these steps:

1. Double-click the WebBrowser control in the Toolbox. A WebBrowser control
appears on the form. If there are no other controls on the form, the WebBrowser
control expands to fill the entire form.

2. Press F4 to open the Properties window and click in the URL property.

3. Enter the drive, directory, and filename of an HIML file to display (such as C:\
Web pages\index.htm), or type the address of an Internet website (such as http://
www.nostarch.com). Now whenever your program runs, the WebBrowser control
will display either your HTML file or a web page from the Internet site you specified.

Using Resources

0>
OO,

Storing
Dota as
Resources

Many programs need to access and use separate data, such as data for displaying
graphics files or playing PCM WAV audio files. While you could specify the exact
location of each file you need, such as:

My.Computer.Audio.Play("E:\Music\Hello.wav", AudioPlayMode.Background)

what if you want to use dozens of different files? In that case, you’d have to type out the
drive, directory, and filename of every single file.

Rather than identfy specific file names in your code, you can use resources, which
allow you to store all the files your program needs in a single location called a resources
Jolder. Then, in your BASIC code, you specify the resource you want to use only by name,
not by its specific filename, drive, or directory location. Resources provide a single, con-
venient location for storing external files that your program needs.

Visual Basic Express can store four types of resources:

Strings Text, such as single words or short phrases which would appear in the

Text property of controls, such as a Label or TextBox.

Images Graphics useful for displaying visual information on a form, such as in a

PictureBox control.

Icons A tiny graphical image meant to appear in controls, such as the ToolStrip

control.

Audio WAV sound files used with the My.Computer.Audic.Play command.

NOTE Many programmers use resources o create separafe fext files for different languages.
Rather than type text directly into the Text property of a control, such as a fext box or a label, they
assign the Text property of a control to a resource file. By replacing an English language resource
file with a Spanish or French resource file, they can create multi-language versions of their programs
easily, without having fo modify their code.
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Storing Short Strings in the Resources Folder

If you need to store only single words or short phrases, you can type your strings directly
into the Resources editor. When you do, you give your string a unique name and (optionally)
a comment that explains its purpose. To type one or more strings into the Resources
editor, follow these steps:

1. Load a Visual Basic project.
2. Choose Project ¥ ProjectName Properties. (The name of your project will appear in
the menu.) A Properties window appears.

3. Click the Resources tab on the left side of the screen. The Resources editor appears.

Click the downward-pointing arrow on the Add Resource button. A pull-down menu
appears, as shown in Figure 30-4.
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Figure 30-4: The Resources editor lets you add and edit a variely of types of data to use in
your Visual Basic projects.

5. Click Add New String. The Resources editor displays rows and columns for storing
your strings under the column headings Name, Value, and Comment, as shown in
Figure 30-5.

6. Click in the Name column and type a descriptive name for your string. This will
be the name that your code will use to represent the string you store in the Value
column.

7. Click in the Value column and type the actual string you want to use in your pro-
gram. (Although the Value column can hold a large amount of text, it’s usually best
to store only short strings that you can easily view and edit within the width of the
column.)
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Figure 30-5: The Resources edilor lefs you type and view multiple strings in a grid.
8. (Optional) Click in the Comment column and type a descriptive comment that
explains the purpose of this string.

9.  Repeat steps 6 through 8 for each additional string you want to store.

Creating and Storing a Text File in the Resources Folder

If your program needs to store strings of text longer than a single sentence, you may want
to store that text in a separate text file instead. You can create a text file using the Notepad
program included with Windows, or in any word processor (so you can use its spell-

checker). Then save the document in the plain text file format. Once you've stored
a large amount of text in a text file, you can store that file in the Resources editor, as
explained later in the section “Adding an Existing File to the Resources Folder” on
page 432,

As an alternative to using a separate program, Visual Basic Express lets you create
and store text in a file directly within the Resources editor by following these steps:

1. Load a Visual Basic project.

2. Choose Project ¥ ProjectName Properties. (The name of your project will appear in
the menu.) A Properties window appears.

3. Click the Resources tab on the left side of the screen. The Resources editor appears.
Click the downward-pointing arrow on the Add Resource button. A pull-down menu
appears.

5. Click Add New Text File. An Add New Resource dialog box appears, as shown in
Figure 30-6.
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9.
10.

Add New Resource

Fleass erker a name for the new resource.

i | Figure 30-6: The Add New Resource

dialog box lets you define a unique
name to identify a resource.

Type a name for your resource and click Add. Visual Basic Express displays an icon
representing your text file in the Resources editor, as shown in Figure 30-7.
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Figure 30-7: The Resources editor displays files as icons.

Double-click this icon to display a simple editor in which you can type a large
amount of text.

Type your text, pressing ENTER at the end of each line, because lines won’t wrap
automatically as they do in a word processor.

Choose File » Save Resources to save your newly created text file.

Click the Properties tab to view the Resources editor again.

Creating and Adding an Image to the Resources Folder

Graphics images can be used to display information in a PictureBox control or as an
icon in a ToolStrip control. If you're artistically inclined, you can create a new graphics
image from within Visual Basic Express by following these steps:

1.
2.

Load a Visual Basic project.

Choose Project ¥ ProjectName Properties. (The name of your project will appear in
the menu.) A Properties window appears.

Click the Resources tab on the left side of the screen. The Resources editor appears.
Click the downward-pointing arrow on the Add Resources button. A pull-<down menu
appears (see Figure 30-4).

Either create an icon by clicking Add New Icon or, to create an image, click
New Image and then choose the type of graphics file you want to create, such

as GIF Image or BMP Image.

Visual Basic Express loads the Microsoft Paint program. Draw your image and
choose File ¥ Save.
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7. Choose File » Exit to exit Microsoft Paint and return to Visual Basic Express. The
Resources editor displays an icon to represent your newly created graphics file.

Adding an Exisfing File to the Resources Folder

If you want to add an audio file, a text file that you've created with another program, or
a graphics file that you created with another program (such as Photoshop), you can add
an existing file to your Visual Basic project.

To store an existing file into the Resources editor, follow these steps:

1. Load a Visual Basic project.

2. Choose Project ¥ ProjectName Properties. (The name of your project will appear in
the menu.) A Properties window appears.

3. Click the Resources tab on the left side of the screen. The Resources editor appears.
Click the downward-pointing arrow on the Add Resources button. A pull<lown menu
appears (see Figure 50-4).

5. Click Add Existing File. An Add Existing File to Resources dialog box appears.

6. Click the file you want to use (you may have to search through drives and folders)
and click Open. The Resources editor displays your file icon and includes your file
in the Solution Explorer window under the Resources folder.

Using a Resource with BASIC Code

Once you've stored audio, text, or graphics files in the Resources editor, you can access
that resource with this command:

My.Resources.ResourceName
where ResourceName is the unique name of the resource you want to use. For example,
to use a resource named String]l and store its contents in the Text property of a label

control, you could use the following code:

Labeli.Text = My.Resources.Stringl

After you type My.Resources., Visual Basic Express displays a pop-up menu that lists
all the string resources you have stored in the Resources editor, as shown in Figure 30-8.
At this point, you can either click the name of the resource you want to use or type the
resource name manually.

- TeatFilel txt, Form1 wb*| " Widowsapplcabion!®  Forml b [Desian]® | - X
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Labell.Text = Ny, Besources
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Figure 30-8: When you type the Visual Basic command to use a resource, a pop-up menu
appears to list all the available resources in your Visual Basic project.
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Hands-on Tutorial: Using Resources

This tutorial shows you how to store strings in the Resources editor and retrieve them
again in a label control.

o

10.

11.

Start a new project, then click OK. A blank form appears.

Choose Project » ProjectName Properties. (The name of your project will appear in
the menu.)

Click the Resources tab on the left side of the screen. The Resources editor appears.
Click the downward-pointing arrow on the Add Resource button. A pull-down menu
appears.

Click Add New String. A grid appears with Name, Value, and Comments headings.
The Resources editor should already display Stringl under the Name column.
Click in the Value column and type This appears in Labell.

Click in the next cell down in the Value column. Notice that the Resources editor
autor

ically fills in String2 under the Name column of the second row of the grid.

Type This appears in Label2, as shown in Figure 30-9.

| Formi.vb [Desizn

Spplication | (Asngs - ) AddResurce ~ X Remave Ressurce

Complie
Hane e Commest

Drebug Strngl This acpearsin Labell

Rafarences L

Sqning

Security

Fublsh

Figure 30-9: Typing and storing two strings in the Resources editor

Click the Form1.vb [Design] tab to view the blank form.
Choose View » Toolbox to display the Toolbox, then choose Window » Auto Hide
to keep it visible.

Click the Label control in the Toolbox, mouse over the form, and click the left

mouse button to create a label control.

Click the Label control in the Toolbox again, mouse over the form, and click the
left mouse button to create a second label control.

Click the Button control in the Toolbox, mouse over the form, and click the left
mouse button to create a new button control on the form.

Double-click the Button1 control on your form. The Code window appears.
Type the following between the Private Sub and End Sub lines of the Button1_Click
event procedure:

Private Sub Buttoni Click(ByVal sender As System.Object, ByVal e As_
System.EventArgs) Handles Buttoni.Click
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Beep

Label1.Text = My.Resources.Stringl
Label2.Text = My.Resources.String2
End Sub

In this listing:

Line I Calls the Beep command to make a beeping noise.

Line 2 Takes the resource string named Stringl and stores its contents into the
Text property of the Labell control.

Line 3 Takes the resource string named String2 and stores its contents into the
Text property of the Label2 control.

16. Press F5. Your user interface appears.

17. Click the Buttonl control. Your computer should beep and display the text you
typed in steps 6 and 8 in the Text properties of the two label controls on your form,
because the code you typed in step 15 stored the strings from the Resources editor
directly in the Text property of both label controls.

18. Press ALT-F4 to stop your program. Choose File » Close Project. A Close Project
dialog box appears. Click Discard.

Compiling a Visual Basic Project

Once you've written your program, designed your user interface, and debugged your
code, the final step is to compile your program so that other people can run your program
on their own computers. Compiling turns your BASIC code into machine code and stores
the machine code instructions in an executable file (often called an EXE file) that you can
distribute to others. To compile a Visual Basic project, follow these steps:

1. Load Visual Basic Express.

2. Load the Visual Basic project that you want to compile.

3. Choose Build » Build. Visual Basic Express creates an EXE file of your project
and stores it in the folder with the rest of your Visual Basic project files.

Visual Basic EXE files will run only on computers that have Microsoft’s
NET Framework files installed. To get a copy of the NET Framework files, visit
www.microsoft.com. (Note that any computer with Visual Basic Express installed
automatically has the .NET Framework files installed.)

KEY FEATURES TO REMEMBER

Once you've written a program and debugged it to make sure it works, the final step is to
add sound and graphics to make your program look more appealing.

*  Visual Basic programs can play WAV files.
*  The PictureBox control can hold and display a graphical image.

*  Resources allow you to store external files in a single, easy-tolocate folder. You can
store text, graphics, or audio files as resources.

*  Compiling turns your Visual Basic project files into a single executable file. To run any
Visual Basic EXE file, your computer must have the .NET Framework files installed as well.
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INDEX

Symbols

8. Seeampersand characters

* (asterisks) for multiplication, 248

\ (backslashes) for integer division,
248

~ (carets) for exponentiation, 248

. (ellipsis) for properties, 82

=. See equal signs

> (greater-than signs) for comparisons,
282

»= (greater-than-or-equal-to signs) for
comparisons, 282

< (less-than signs) for comparisons, 282

<= (less-than-or-equal-to signs) for
comparisons, 282

- (minus signs) for subtraction and
negation, 248

<> (not equal operator) for
comparisons, 282

() (parentheses) for precedence, 250

+ (plus signs) for addition, 248

/ (slashes) for division, 248

A

AbortRetryIgnore button style, 221, 224
Abs method, 251
Absolute size value, 202
ActiveLinkColor property, 179-180
Add Connection dialog box, 400
Add Existing Item dialog box, 44
Add method

for collections, 320

for hash tables, 339
Add New Item dialog box, 30, 43-44
addition operator (+), 248

aligning
controls, b3, 120-123
images, 98-99
TabControls, 203
text, 91
Alignment property, 203
All Windows Forms control category,
51
ALT key, 29
ampersand characters (&)
for hot keys, 145
for string concatenation, 254, 259
anchoring controls, 103-106
And operator, 284-285
AndAlso operator, 285
appearance
of combo boxes, 173-174
of controls, 87-88, 94-96
of forms, 119
for properties, 81
Appearance category. Se¢ appearance
Application Properties window, 114
ApplicationModal button style, 221
arranging
menu titles and commands, 145-146
tabs, 205
ToolStrip commands, 154
arrays, 308
clearing, 313-314
copying hash table data to, 340-341
copying queue data to, 333-334,
337-338
initializing, 310-311
multidimensional, 311-312
searching, 315-316
size, 309-310, 312-313



arrays, continued

sorting, 314-315

storing and retrieving data in,

308-309, 317-319
arrow keys for controls, 53
ASCII (American Standard Code for
Information Interchange) code

in comparisons, 285284

in text files. See text files
assigning values

in declarations, 243

to numeric data types, 236-237
assignment operators, 252-253
Asterisk icon, 225
asterisks (*) for multiplication, 248
Atan method, 251
audio

playing, 425-426

resources for, 428
AudioPlayModes, 426
Auto Hide windows, 35-36
AutoCorrect feature, 63-64
AultoSize property

for controls, 107

for forms, 117
AutoSize value, 202

B property, 220

BackColor property, 92-93

Background mode, 426

BackgroundImage property, 96-98

BackgroundImageLayout property,
96-97

BackgroundLoop mode, 426

backslashes (\) for integer division,
248

Beep command, 133, 425-426

behavior properties for controls, 81,
106-112

beta versions, 375

binding database files, 400-403

BindingNavigator controls, 405-406,
409-412

BindingSource controls, 399, 405-407

blank lines for readability, 379

block scope, 239-240

INDEX

Bold font property, 218
boolean data type, 238
BorderColor property, 93
BorderSize property, 93
BorderStyle property
for labels, 178
for panels, 198
tor SplitContainers, 206
Bottom value for Dock, 103
branching structures, 287-290
Break() command, 302
breakpoints, 388-390
Browse For Folder dialog box, 212
browsing help, 71-72
Brushes class, 416
bugs, 375
debugging. See debugging
identifying, 376-377
Build command, 24
Build menu, 29
Buttoni_Click event procedures, 128
buttons, 139
in dialog boxes, 220-221
radio, 159-160
grouping, 160, 162
properties for, 160-162
on ToolStrips, 152, 154-155
working with, 140
ByRef keyword, 351-352
byte data type, 234-235
bytes, 254
Byval keyword, 351-352

C

carets (*) for exponentiation, 248
carriage returns, 396
categories

for code snippets, 131

for controls, 51, 81

for properties, 56, 81
CByte function, 254
CDb1 function, 254
CDec function, 254
CellBorderStyle property, 200
cells, controls in, 200
CenterParent value, 118
CenterScreen value, 117



char data type, 238
characters
comparing, 283-284
in strings
counting, 262
deleting, 264
retrieving, 265
trimming, 262-263
Chars property, 265-266
check boxes, 163-164
check marks on menus, 149
CheckAlign property
for check boxes, 163
for radio buttons, 160-161
CheckChanged events, 128
checked list boxes, 170-172
Checked property, 135-136
for check boxes, 163-164
for radio buttons, 160-162
CheckState property, 163
CInt function, 254
classes and class files, 42
libraries for, 43
methods in, 247, 251
for objects, 360-362, 364-365
Clear method
arrays, 313-314
hash table data, 342
queues, 332
stack data, 337
clearing. See Clear method
Click events, 128, 140
ClickOnClick property, 149
Clng function, 254
Close command, 114
closing
forms, 114
projects, 47
code snippets
automatic insertion of, 21-23
for event procedures, 131-132
IntelliSense, 63-65H
Code window, 20
navigating, 67-69
opening, 59-60
searching in, 67-68
as tabbed document, 38-39

typing in, 63-67
viewing code in, 60-62
collapsing procedures, 61-62
collections, 319
counting members in, 323
deleting data from, 322-323
For Each Next loops for, 323-324
parts of, 319
searching for data in, 321-322
storing data in, 320-321
working with, 324-327
color
for controls, 92-93
for link labels, 180-181
Color dialog box, 219-220
ColorDialog controls, 212-213
ColumnCount property, 200
columns
for list boxes, 166
for TableLayoutPanels, 201-202
ColumnStyles property, 200
combining conditional expressions,
284-287
combo boxes, 172-173
appearance of, 173-174
filling, 173
options for, 155
sorting items in, 174
on ToolStrips, 152
commands, 152-133
menu, 27-30, 141
adding, 143
deleting, 143
editing, 144-145
hot keys for, 145
rearranging, 145-146
toolbar, 30-32
ToolStrip
deleting, 154
grouping, 156
rearranging, 154
writing, 132-135
comments, 378-381
Common Controls category, 51
common properties, 82-84
Community menu, 29
Compare method, 269

INDEX
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comparing aligning, 53, 120-123

characters, 283-284 anchoring, 103-106
numbers, 283 appearance of, 87-88, 94-96
strings behavior of, 106-112
Compare for, 269 check boxes, 163-164
conditional expressions for, checked list boxes, 92-93, 170-172
283-284 combo boxes, 172-175
Like for, 269-273 creating, 80
StrComp for, 268 deleting, 57
tutorial for, 27%-274 docking, 102-103
comparison operators event procedures for, 129-130
for conditional expressions, 282-284 grouping, 122
in Select-Case, 292 images for, 96-99
compiling programs, 434 label, 177-182
Components control category, 51 layout. Se¢layout of forms
compression of sound files, 426 layout of, 101-106
concatenating strings, 254, 259-262 list boxes, 164-170
conditional expressions, 282 locking, 123
boolean data type for, 238 moving, 52-54
comparison operators for, 282-284 properties for, 55-57, 80
logical operators for, 284-287 common, 82-84
working with, 292-294 editing, 82
connecling database files to projects, viewing, 81
400 radio buttons, 159-162
connection strings, 402 resizing, 5b4-55, 122
Connectivity and Networking library tab order of, 84
category, 131 text boxes, 182-186
console applications, 43 text for, 88-92
constants, 243-246 Toolbox tor, 80
Containers control category, 51 user interaction with, 95-96
Contains method working with, 85-86
for queues, 330-331 converting strings to numbers,
for stacks, 355 254-25h, 278-279
Containskey method, 341-342 coordinates
ContainsValue method, 341-342 of controls, 53-54
contents for printing, 416
help, 71-72 copying
queue, 330-331 files, 46
stack, 335-336 hash table data to arrays, 340-341
context-sensitive help, 75-76 queue data to arrays, 333-334,
ContextMenuStrip property, 107-109 337-338
Continue For statement, 298 CopyTo method
control structures for hash tables, 340-341
I£Then, 287-290 for queue data, 337-338
Select-Case, 290-292 Cos method, 251
ControlBox property, 118 Count command
controls, 79, 118 characters in strings, 262
adding, 52 checked list box items, 170
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collection members, 523

hash table data, 341

list box items, 168

queue contents, 331

stack contents, 3356
counting. See Count command
Creating Windows Forms Applications

library category, 131

Critical button style, 221
CShort function, 254
CSng function, 254
Cstr function, 133, 278-279
Cursor property, 94
customizing

SplitContainer panels, 206

toolbars, 31

D

data adapters, 399, 403
Data control category, 51
Data menu, 29
Data property category, 81
data sets
defining, 400-403
purpose of, 399
Data Source Configuration Wizard
dialog box, 401-402
data sources, 399-403
data structures. See arrays; queues;
structures
data types
boolean, 238
characters, 238
converting, 254-255
dates, 237-238
defining, 233-234
for functions, 353-354
numbers, 233-2357
database files, 395, 399
binding to projects, 400403
BindingNavigator controls for,
405-406, 409-412
data adapter controls for, 403
saving data to, 406
viewing data in, 403-409
DataBindings property, 405

DataGridView controls, 403-404,
407-409
DataMember property, 403, 407
DataSource property, 399
dates
choosing, 192-195
data type for, 237-238
DateTimePicker control, 192-195
Debug menu, 29
debugging, 375
breakpoints in, 388-390
bug identification in, 376-377
clear code for, 377-378
comments for, 378-381
stepping in, 383, 387-388
stopping, 390
trapping errors, 381-383
tutorial, 390-392
variable watching in, 384-387
decimal data type, 236
DecimalPlaces property, 191-192
decision-making statements, 281-282
conditional expressions for,
282-287, 292294
If-Then, 287-290
loops, 295-296
Do Loop Until and Do Loop
While, 302-303
Do-While and Do-Until, 300-304
For-Next, 296-300
Select-Case, 290-292
declaring
collections, 319
constants, 243-246
objects, 365
structures, 306-307
variables, 232-233, 242-243, 362
default buttons, 225
DefaultButton1 button style, 221
DefaultPageSettings property, 423
defining
data types, 233-234
form layout, 117-120
structures, 306-307
deleting
collection data, $22-323
commands, 143

noex 439



deleting, continued

controls, 57

files, 45

forms, 50, 114

hash table data, 342-343

layout controls, 210

menu titles, 143

queue data, 331-332

string characters, 264

TableLayoutPanel rows and

columns, 202

tabs, 205

ToolStrip commands, 154
Dequeue method, 351-332
Design property category, 81
design time, Text property at, 89-90
Design window

for forms, 50-51

as tabbed document, 38-39
dialog boxes, 211-212

Color, 219-220

creating, 212-213

displaying, 212-213

Folder Browser, 216-218

Font, 218-219

input boxes, 226-227

message boxes, 220-226

Open, 213-216

Save, 213-216
Dialogs control category, 51
DictionaryEntry data type, 340
Dim keyword, 231-233
dimmed commands, 27
disabling controls, 109-112
displaying

dialog boxes, 212-213

forms, 114-117

images, 427

list box items, 165-170

numbers, 191-192

print previews, 420422

toolbars, 31
division operator (/), 248
Do Loop Until loops, 302-303
Do Loop While loops, 302-303
Do-Until loops, 301-302
Do-While loops, 300-301, 305-304
Dock Diamond, 35

Dock property
controls, 102-103, 208-209
windows, 35
docking. See Dock property
Document property, 421
double-clicking for event
procedures, 129
double data type, 236
dragging controls, 52
DrawImage method, 416
DrawLines method, 420
DrawString method, 415, 420

drop-down buttons on ToolStrips, 152,

154-155
DropDown combo boxes, 173
DropDownltems property, 149-150
DropDownList combo boxes, 174
DropDownStyle property, 173
dynamic arrays, 309
Dynamic Help, 75-76

Edit menu, 28
editing
commands, 144-145
layout controls, 208-210
menu titles, 144-145
properties, 82
pull-down menus, 143-146
elements, array, 309
ellipsis (...) for properties, 82
ellipsis titles, 30
Enabled property, 109
encapsulation, 356-357
End Class statement, 20
End command, 20, 133
End Get command, 363-364
End property
for MonthCalendar controls, 193
for SelectionRange controls, 136
End Set command, 363-364
End Sub statement, 20, 128
EndEdit command, 406
endless loops, 300
Enqueue method, 330
equal signs (=)
for assignment operator, 252-253
for comparisons, 282



Error icon, 225
errors, debugging. See debugging
event procedures, 20, 127-128, 345
code for, 130
commands for, 132-135
for controls, 129-13%0
creating, 129-130
for data retrieval, 135-137
snippets for, 131-152
Exclamation button style, 221
Exclamation icon, 225
executable (EXE) programs, 24, 434
Exit Do statement, 303
exiting loops
Do, 303
For-Next, 298-299
Exp method, 251
expanding procedures, 61
explanations, comments for, 381
exponentiation operator ("), 248
expressions
conditional. See conditional expres-
sions
operators with, 248
extensions, filters for, 214-215
external files, 425
extracting strings, 276-278

F

fields, database, 399
FIFO (First In, First Out) data
structures, 329
File menu, 28
FileCopy command, 133
FileName property, 213
files
for projects
adding, 43-45
copying, 46
deleting, 45
managing, 41-42
in resources folder, 432
saving, 45-47
text, 395
reading data from, 397-399
in resources folder, 4350-431
storing data in, 396-399

Fill value for Dock, 103
filling

combo boxes, 173

list boxes, 1656
Filter property, 213-214
FilterIndex property, 213, 215
filters, file, 213-215
Find and Replace dialog box, 68
finding

array data, 315-316

code text, 67-68

collection data, $21-322

help, 72-73

string data, 2656-268
First In, First Out (FIFO) data

structures, 529

FirstDayOtWeek property, 193
Fixed3D value

for labels, 178

for panels, 198
FixedPanel property, 206
FixedSingle value

for labels, 178

for panels, 198
FlatStyle property

for buttons, 140

for controls, 94
floating windows, 33-34
FlowDirection property, 199
FlowLayoutPanels, 199-200
Folder Browser dialog box, 216-218
FolderBrowserDialog controls, 212
Font dialog box, 90, 218-219
Font property

for controls, 83

for text, 90-91
FontDialog controls, 212
For Each Next loops, 323-324
For-Next loops, 296-300
ForeColor property, 92
form files, 41, 347
Format menu

commands on, 29

for controls, 121-122
FormBorderStyle property, 117
forms, 15, 79, 113

controls on. See controls; layout of

tforms
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forms, continued
creating, 50-51, 113-114
deleting, 50, 114
displaying, 114-117
layout of, 117-120
functions
built-in, 247
creating, 353-354
vs. procedures, 346

]

G property, 220
general procedures
creating, 346-350
storing, 347-349
generic pull-down menus, 141-142
Get command, 3635-364
Go To Line dialog box, 69
Go To Line Number option, 67-69
graphics
displaying, 427
printing, 416
properties for, 96-99
in resources folder, 431-432

greater-than signs (») for comparisons,

282

greater-than-or-equal-to signs (>=) for

comparisons, 282

GroupBox controls

for panels, 198

for radio buttons, 160
grouping

controls, 122

radio buttons, 160, 162

ToolStrip commands, 156
groups, tabbed, 38-40
groups of controls, moving, 54
guides for controls, 120-121

Hand icon, 225

handling events, 128

hash tables, 338-339
adding data to, 339
checking for keys and data in, 341
copying data to arrays, 340-341
counting data in, 341

deleting data from, 342-343
retrieving data from, 339-340
height. See Height property
Height property, 105
for combo boxes, 173
for controls, b5
for forms, 119
help, 71
browsing, 71-72
Dynamic, 75-76
How Do I feature, 75
index for, 73-75
searching for, 72-73
Help menu, 29
Hide command, 114
hiding
code, 60-62
controls, 109-112
forms, 114-117
text box text, 183-184
toolbars, 31
windows, 35-36
highlighted code, commenting out,
380
horizontal guides, 120
horizontal scroll bars, 188
hot keys, 145
How Do I help system, 75

HTML (HyperText Markup Language)

files, 428
hyperlinks, 179-182

icons

in message boxes, 225

on pull-down menus, 150-151

on toolbars, 31
Icons resources, 428
I£Then statements, 287-288
If-Then-Else statements, 288-289
If-Then-Elself statements, 290
Image property, 98-99
ImageAlign property, 98-99
ImageLayout property, 97
images

displaying, 427

printing, 416



properties for, 96-99
in resources folder, 431-432
Images resources, 428
Imports System.Drawing.Printing
statement, 413-414
Imports System.Math statement, 252
Increment property, 191-192
Indeterminate check box state, 164
index for help, 73-75
index numbers
for arrays, 308-309
for collections, 319
Index0f method, 265-266, 315-316
Information button style, 221
Information icon, 225
inheritance, 357, 367-370
Inherits keyword, 367
InitialDirectory property, 213
initializing arrays, 310-311
input boxes, 226-227
InputBox command, 226-227
InputText property, 136
Insert Snippet window, 21-22
Instr function, 265-267
integer data type, 234-235
integer division operator (\), 248
IntelliSense Code Snippets, 63-65
Interacting with the Application library
category, 131
interfaces
user. See user interfaces (Uls)
VBE, 27
pull-down menus, 27-30
tabbed groups, 38-40
toolbars, 30-32
windows, $3-37
IsSplitterFixed property, 206
Italic property, 218
Item command
for checked list boxes, 170
for collections, 322
for hash tables, 339-340
for list boxes, 168
Item property for list boxes, 164
Items Collection Editor window,
147-151
Items property
for combo boxes, 173-174
for list boxes, 164

]

Join function, 261

Jjumping to line numbers, 68-69

K

keyboard accessible menus, 145
keys for hash tables

checking for, 341

purpose of, 338-339

L

label controls
for form text, 88
link labels, 179-182
working with, 177-179
LargeChange property, 188
Last In, First Out (LIFO) data
structures, 354
LastIndex0f method, 265-266, 316
layout of forms
defining, 117-120
layout controls for, 197
deleting, 210
docking, 208-209
moving, 209
panels, 198-203
SplitContainers, 205-207
TabControls, 203-205
working with, 207-208
layout properties for controls, 101-106
Layout property category, 81
leading spaces, trimming, 262-263
Left method, 276
Left value for Dock, 103
Len function, 133, 262
less-than signs (<) for comparisons, 282
less-than-or-equal-to signs (<=) for
comparisons, 282
LIFO (Last In, First Out) data
structures, 354
Like operator, 269-273
line feeds, 396
line numbers, jumping to, 68-69
lines, printing, 416-417
link labels, 179-180
color for, 180-181
working with, 181-182
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LinkArea property, 179-180
LinkColor property, 179-180
linking database files to projects,
399-400
LinkVisited property, 179-180
list boxes, 164
checked, 170-172
displaying items in, 165-170
filling, 165
for properties, 82
lists, pattern matching with, 271-273
Location property
for controls, 83
for layout, 101-102
Locked property, 84
locking controls, 84, 123
Log method, 251
logic errors, 376-377
logical operators, 284-287
long data type, 234-235
loops, 295-296
Do Loop Until and Do Loop While,
302-303
Do-While and Do-Unitil, 300-304
For-Next, 296-300
LTrim function, 262-263

machine code, 434
Maintaining Collections library
category, 131
Manual value for form position, 117
Mask property, 184
masked text boxes, 184-186
matching strings, 269-270
with lists, 271-273
with wildcards, 270-271
Math library category, 131
mathematical methods, 251-252,
255-257
mathematical operators, 248-251
MaxDate property
for DateTimePicker controls, 194
for MonthCalendar controls, 193
MaximizeBox property, 117-118
maximized forms, 119

Maximum property
for NumericUpDown controls, 191
for progress bars, 156
for scroll bars, 188
MaximumSize property
for controls, 105
for forms, 117, 119
MaxLength property, 182
MaxSelectionCount property, 193
members of collections, 319, 323
menu bars, 141
menu titles, 141
adding, 143
deleting, 143
editing, 144-145
hot keys for, 145
rearranging, 145-146
menus, 27-30, 139
check marks for, 149
commands on, 141
adding, 143
deleting, 143
editing, 144-145
hot keys for, 145
rearranging, 145-146
ContextMenuStrip property,
107-109
creating, 140-142, 151-152
editing, 143-146
icons on, 150-151
separator bars on, 146-147
shortcut key combinations for,
147-148
Menus & Toolbars control category, 51
MenuStrip controls, 141-142
message boxes
MessageBox command for, 224-226
MsgBox command for, 220-224
MessageBox command, 224-226
MessageBoxIcon icon, 225
methods, 247
in class files, 361
mathematical, 251-252, 255-257
tor objects, 356, 359-360, 364-365
overriding, 358, 370-373
Microsoft Access files, 400
Mid function, 274-275



Mid method, 276
MinDate property
for DateTimePicker controls, 194
for MonthCalendar controls, 193
MinimizeBox property, 117-118
minimized forms, 119
Minimum property
for NumericUpDown controls, 191
for progress bars, 156
for scroll bars, 188
MinimumSize property
for controls, 105
for forms, 117, 119
minus signs (-) for subtraction and
negation, 248
mod (modula division) operator, 248
modifying procedure data, 351-352
by reference parameter passing,
351-352
by value parameter passing, 351-352
modula division operator (mod), 248
module files, 42, 547-348
module scope, 240-241
MonthCalendar control, 192-195
mouse pointer, 94
MouseOverBackColor property, 140
moving controls
layout, 209
options for, 52-5b4
MsgBox command, 133, 220-224
MsgBoxHelp button style, 222
MsgBoxRight button style, 222
MsgBoxRt1Reading button style, 222
MsgBoxSetForeground button style, 222
MultiColumn property, 164, 166
multidimensional arrays, 311-312
MultiExtended value for list boxes, 166
MultiLine property, 182-183
multiple-character wildcards, 271
multiple controls, moving, 54
multiple parameters, 351
multiple selections, check boxes for,
165
multiple strings, concatenating,
260-262
multiple variables, declaring, 242-243
multiplication operator (*), 248
MultiSimple value for list boxes, 166

Name property
for Color dialog box, 220
for controls, 82-83
for Font dialog box, 218
names for variables, 238-239, 378
namespace scope, 241
navigating Code window, 67-69
negation operator, 248
NET Framework files, 434
New Project dialog box, 14-16, 42
None icon, 225
normal forms, 119
not equal operator (¢<») for
comparisons, 282
Not logical operator, 287
NPer command, 133
numbers
comparing, 283
converting strings to, 254-255,
278-279
data types for, 233-237
displaying, 191-192
numeric ranges in pattern matching,
272
NumericUpDown controls, 191-192

0

object-oriented programming (OOP),
42, 355
encapsulation in, 356-357
inheritance in, 357, 367-370
object design in, 359-367
polymorphism in, 357-358,
370-373
problems with, 358-359
objects, 356
class files for, 360-362, 364-365
creating, 365-367
declaring, 365
methods for, 356, 359-360, $64-365
properties for, 359-360, 364-365
using, 365-367
0K button style, 224
OKCancel button style, 222, 225
0KOnly button style, 222
one-based commands, 265
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one-dimensional arrays, 311
searching, 315-316
sorting, 314-315

OOP. See object-oriented programming

Opacity property, 117, 120
Open dialog boxes, 213-216
Open Project dialog box, 47
OpenFileDialog controls, 212
opening
Code windows, 59-60
projects, 47
operators, 247
assignment, 252-253
comparison, 282-284
logical, 284-287
mathematical, 248-251
precedence of, 249-250
options for combo boxes, 155
Or operator, 285-286
OrElse operator, 286
Orientation property, 206
Overridable keyword, 370
overriding methods, 358, 370-373

P

padding strings, 264-265
PadLeft method, 264-265
PadRight method, 264-265
PageSetupDialog controls, 422424
PanellCollapsed property, 206
PanellMinSize property, 206
Panel2Collapsed property, 206
Panel2MinSize property, 206
panels, 198

FlowLayoutPanels, 199-200

TableLayoutPanels, 200-203
parameters, passing, 350-353
parent forms, 118
parentheses () for precedence, 250
passing parameters, 350-353
PasswordChar property, 182-184
pattern matching, 269-270

with lists, 271-273

with wildcards, 270-271
PCM (Pulse Code Modulation) WAV

files, 426

Peek method, 335

Pens class, 417
Percent value, 202
PictureBox controls, 427
Play command, 426
plus signs (+) for addition, 248
polymorphism, 357-358, 370-373
Pop method, 336
popping stack data, 336-337
position
of controls, 101-105
of forms, 117-118
of string characters, searching for,
266
precedence of operators, 249-250
Preserve keyword, 310
previewing printing, 420-422
Print dialog box, 418-419
Print Preview window, 420
PrintDialog controls, 418-419
PrintDocument controls, 413-414, 422
printing, 413
code for, 414-415
graphics files, 416
lines, 416-417
PageSetupDialog controls for,
422-424
preparing for, 413-414
previewing, 420-422
PrintDialog controls for, 418-419
text, 415-418
Printing control category, 51
PrintPage event procedure, 414, 420
PrintPreview controls, 421
PrintPreviewDialog controls, 420
Private keyword, 128
procedure scope, 239
procedures, 61, 345-346
collapsing and expanding, 61-62
event. See event procedures
general
creating, 346-350
storing, 347-349
passing parameters to, 350-353
in stepping, 387-388
Processing Drives, Folders, and Files
library category, 131
progress bars, 152, 156-157
Project Location dialog box, 16



Project menu, 29
projects, 41
closing and opening, 47
compiling, 434
creating, 13-16, 42-43
database files for
binding, 400-403
linking, 399-400
files for
adding, 43-45
copying, 46
deleting, 45
managing, 41-42
in resources folder, 432
saving, 45-47
prompts
for input boxes, 226
for message boxes, 220
for syntax, 63
properties, 79
in class files, 361-363
of controls, 55-57, 80
appearance, 87-88, 94-96
behavior, 106-112
color, 92-93
common, 82-84
editing, 82
images, 96-99
layout, 101-106
Properties window for, 80-81
text, 88-92
user interaction, 93-96
viewing, 81
for data, 135-156
for objects, 359-360, 364-365
retrieving data from, 363
storing data in, 363-364
for structures, 306
variables for, 362
Properties window, 19, 33, 80-81
Public keyword, 233
pull-down menus, 27-30, 139
check marks for, 149
commands on, 141
adding, 143
deleting, 143
editing, 144-145

hot keys for, 145
rearranging, 145-146
creating, 140-142, 151-152
editing, 143-146
icons on, 150-151
separator bars on, 146-147
shortcut key combinations for,
147-148
Pulse Code Modulation (PCM) WAV
files, 426
Push method, 335
pushing stack data, 335-336

Question button style, 222
Question icon, 225
queues, 329-330
adding data to, 330
checking contents of, 330-331
copying data to arrays from,
333-334, 337-338
counting contents of, 331
deleting data from, 331-332
Quick Find searches, 67-68
Quick Watch dialog box, 384-385

R property, 220
radio buttons, 159-160
grouping, 160, 162
properties for, 160-162
ranges of values, 187
in pattern matching, 271-272
scroll bars for, 187-191
in Select-Case, 291-292
readability, 379
ReadAllText command, 397
reading text file data, 397-399
ReadOnly property, 182
rearranging
menu titles and commands, 145-146
tabs, 205
ToolStrip commands, 154
recently viewed projects, 47
records, database, 399
ReDim keyword, 309, 312
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REM keyword, 379-380
Remove method
for collections, 322
for strings, 264
Replace function, 275
replacing strings, 274-276
resizing
arrays, 309-310, 312
controls, H4-55, 122
resources, 428
with code, 432
files in, 432
images in, 431-432
for short strings, 429-430
text files in, 430431
working with, 428, 433434
Resources editor, 429
resources folder. See resources
retrieving data
array, 308-309
event procedures for, 135-137
hash table, 339-340
property, 363
string characters, 265
structure, 307
user interface, 135
RetryCancel button style, 222, 225
Return keyword, 363
reversing strings, 279
Right method, 276
Right value for Dock property, 103
Rnd command, 133
Round method, 251
RowCount property, 200

rows for TableLayoutPanels, 201-202

RowStyles property, 200

RTrim function, 262-263

run time, Text property at, 90
run-time errors, 377

running programs, 23-24

S

Save dialog boxes, 213-216
Save Project dialog box, 16, 46
SaveFileDialog controls, 212
saving

database data, 406

files, 45-47

scope of variables, 233

block, 239-240

module, 240-241

namespace, 241

procedure, 239
scroll area, 187
scroll bars, 187-191
scroll boxes, 187
ScrollBars property, 182-183
searching

arrays, 315-316

for code text, 67-68

for collection data, 321-322

for help, 72-73

strings, 266-268
Select-Case structure, 290-292
Select File dialog box, 400
Select Resource dialog box, 97-99,

150-151

SelectedItem property, 136

for combo boxes, 173

for list boxes, 164
SelectedPath property, 216
SelectIndexChanged events, 128
selecting list box items, 166
SelectionMode property, 164, 166
SelectionRange property, 193
separator bars

on pull-down menus, 146-147

on ToolStrips, 152
separator strings, 261
sequential data, 395
Set command, 363-564
short data type, 234-235
short programs, 378
shortcut key combinations, 147-148
ShortcutKeys property, 148
Show command, 114
showstoppers, 376
ShowToday property, 193
ShowTodayCircle property, 193
ShowWeekNumbers property, 193
Sign method, 251
Simple combo boxes, 173
simplicity of code, 378
Sin method, 251
single character wildeards, 271
single data type, 236



size
arrays, 309-310, 312-313
Code window, 60
controls, 54-55, 83, 122
anchored, 103-105
AutoSize property, 107
for layout, 101-102
minimum and maximum, 105
Font dialog box, 218
forms, 117, 119
TableLayoutPanel rows and col-
umns, 201-202
Size property. Seesize
slashes (/) for division, 248
SmallChange property, 188
snaplines for controls, 53, 120
snippets
automatic insertion of, 21-23
for event procedures, 131-132
IntelliSense, 63-65H
Solution Explorer window, 33, 44-45
Sort method, 315
Sorted property. See sorting
sorting
arrays, 314-315
combo box items, 173-174
list box items, 164-166
sound
playing, 425-426
resources for, 428
sources, database, 399-403
spaces, trimming, 262-263
spelling errors, 63-64
split buttons, 152, 154-155
SplitContainers, 205-207
SplitterDistance property, 206
SplitterIncrement property, 206
SplitterWidth property, 206
SQL Server database files, 400
Sgrt method, 251
stacks, 334
clearing data from, 337
contents of, 335-336
popping data from, 336-337
pushing data onto, 335-336
Start property
for MonthCalendar controls, 193
for SelectionRange controls, 136

StartPosition property, 117-118
Startup forms, 114-115
step increments in For-Next loops,
297-298
Step Into command, 387-388
Step Out command, 388
Step Over command, 387
Step property for progress bars, 156
stepping in debugging, 383, 387-388
Stop icon, 225
stopping debugging, 390
storing
array data, 308-309, 317-319
collection data, 320-321
general procedures, 347-349
property data, 363-364
short strings, 429-430
structure data, 307
text file data, 396-399
StrComp function, 133, 268
Strikeout property, 218
String Collection Editor, 165
strings, 233-234, 259. See also text
comparing
Compare method for, 269
conditional expressions for,
283-284
Like operator for, 269-273
StrComp for, 268
tutorial for, 273-274
concatenating, 254, 259-262
converting to numbers, 254-255,
278-279
counting characters in, 262
deleting characters from, 264
extracting, 276-278
padding, 264-265
replacing, 274-276
reversing, 279
searching, 265-268
trimming, 262-263
Strings resources, 428
StrReverse function, 279
structures, 306
arrays. See arrays
collections, 319-323
declaring and defining, 306-307
hash tables. See hash tables
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structures, continued
queues, 329-334
stacks, 334-338
storing and retrieving data in, 307
working with, 343-344
Style property, 157
styles, button, 221-222
Sub keyword, 128, 348
submenu titles, 30
submenus, 1435
subprograms. See procedures
Substring method, 276
substring positions, searching for,
266-267
subtraction operator (-), 248
summarization, comments for, 380
syntax errors, 376
syntax prompts, 63
SystemModal button style, 222

T

tab order of controls, 84
tabbed document windows, $6-37
tabbed groups, 38-40
TabControls, 203-205
TabIndex property, 84
TableLayoutPanels, 200-203
tables

database, 399

hash. See hash tables
TabPage Collection Editor, 203-205
TabPages property, 203-205
tabs, TabControls for, 203-205
temporary breakpoints, 389
testing, comments for, 381
text, 88-89. See also strings

color of, 92

data types for, 233

Font property for, 90-91

printing, 415-418

Text property for, 89-90

TextAlign property for, 91

on ToolStrips, 152

working with, 92
text boxes, 182

behavior of, 182-183%

hiding text in, 183-184

masked, 184-186
for properties, 82
on ToolStrips, 152, 156
text files, 395
reading data from, 397-399
in resources folder, 450-4351
storing data in, 396-399
Text property, 135-136
for buttons, 140
for check boxes, 163
for combo boxes, 173-174
for controls, 83, 88-89
at design time, 89-90
for label controls, 177-178
for link labels, 179-180
for radio buttons, 161
at run time, 90
for text boxes, 182
TextAlign property
for objects, 91
for text boxes, 182
TextChanged events, 128
ThousandsSeparator property, 191
TimeofDay command, 133
titles, menu, 141
adding, 143
deleting, 143
editing, 144-145
hot keys for, 145
rearranging, 145-146
ToArray method, 333-334, 337-338
Today command, 133
TodayDate property, 193
toolbar icon, 150
toolbars, 30-31
customizing, 31
displaying and hiding, 31
icons on, 31
working with, 32
Toolbox for controls, 80
Toolbox window, 17-18, 33, 51-52
Tools menu, 29
ToolStrips, 139, 150
combo boxes on, 1556
commands on
deleting, 154
grouping, 156
rearranging, 154



creating, 152-154, 157-158
drop-down buttons on, 154-155
progress bars on, 156-157
split buttons on, 154-155
text boxes on, 156
tooltips, 30
Top value for Dock, 103
TrackBar controls, 189-191
trailing spaces, trimming, 262-263
transparent forms, 120
trapping errors, 381-383
Trim function, 262-263
Trimend method, 263
trimming strings, 262-263
TrimStart method, 263
Try-Catch statements, 381-383
two-dimensional arrays, 311
typing in Code window, 63-67

]

UBound function, 313
Unchecked state, 164
Underline property, 218
Unicode characters, 234
unlocking controls, 123
Update command, 406
user interaction, properties for, 93-96
user interfaces (Uls), 15
buttons. See buttons
controls. See controls
creating, 16-19, 49-51, 57-58
event procedures for. See event
procedures
tforms. See forms
pull-down menus. See pull-down
menus
Toolbox window for, 51-52

v

values, 156
assigning
in declarations, 243
to numeric data types, 236-237
for DateTimePicker controls, 194
for NumericUpDown controls,
191-192

operators with, 248
for progress bars, 157
for scroll bars, 188—-189
of variables, changing, 385-386
Value property. See values
variables, 231-232
changing value of, 385-386
for classes, 361-362, 364
in conditional expressions, 282
data types for, 233-239
declaring, 232-233, 242-243, 362
names for, 238-239, 378
for properties, 362
scope of, 233, 239-242
for structures, 306-307
watching, 384-387
working with, 244-246
vertical guides, 120
vertical scroll bars, 188
View menu, 28
viewing
code, 60-62
database data, 403-409
properties, 81
web pages, 428
visibility of controls, 109-112
Visible property, 109
VisitedLinkColor property, 179-180
Visual Basic Language library category,
131

w

WaitToComplete mode, 426
Warning icon, 225
Watch windows, 384-385
watching variables, 384-387
web pages, viewing, 428
WebBrowser controls, 428
whole number data types, 234-235
width, 105

for combo boxes, 173

for controls, 55

for forms, 119
Width property. Seewidth
wildcards in pattern matching strings,

270-271
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Window menu, 29 X
windows, 33

docking, 35

floating, 33-34

torms. See forms

hiding, 35-36

tabbed document, 36-37
Windows applications, 42-43

X coordinates
for controls, 53-h4
for printing, 416
X property, 83, 102
Xor operator, 286-287

WindowsDefaultBounds value, 118 Y
WindowsDefaultLocation value, Y coordinates
117 for controls, 53-54
WindowState property, 117 for printing, 416
WordWrap property, 182-183 Y property, 83, 102
Working with Data Types library YesNo button style, 223, 225
category, 131 YesNoCancel button style, 223, 225
Working with XML library category,
131 1

WriteAllText command, 396-397
zero-based commands, 265
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Electronic Frontier Foundation
Defending Freedom in the Digital World

Free Speech. Privacy. Innovation. Fair Use. Reverse Engineering. If you care about these rights in the
digital world, then you should join the Electronic Frontier Foundation (EFF). EFF was founded in 1990 to
protect the rights of users and developers of technology. EFF is the first to identify threats to basic rights
online and to advocate on behalf of free expression in the digital age.

The Electronic Frontier Foundation Defends Your Rights!
Become a Member Today!
hitp://www.eff.org/support/

Current EFF projects include:

Protecting your fundamental right to vote. Widely
publicized security flaws in computerized vating
machines show that, though filled with potential, this
technology is far fram perfect. EFF is defending the
open discussion of e-voting problems and is coordinat-
ing a national litigation strategy addressing issues
arising from use of poorly developed and tested
computerized voting machines.

Ensuring that you are not traceable through your
things. Libraries, schools, the government and private
sector businesses are adopting radio frequency
identification tags, or RFIDs - a technology capable of
pinpointing the physical location of whatever item the
tags are embedded in. While this may seem like a
convenient way to track items, it's also a convenient
way to do something less benign: track people and their
activities through their belongings. EFF is working to
ensure that embrace of this technology does not erode
your right to privacy.

Stopping the FBI fram creating surveillance backdoors
on the Internet. EFF is part of a coalition opposing the
FBI's expansion of the Communications Assistance far
Law Enforcement Act (CALEA), which would require that
the wiretap capabilities built into the phone system be
extended to the Internet, forcing 1SPs to build backdoors
for law enforcement.

Providing you with 8 means by which you can contact
Key decision-makers on cyber-liberties issues. EFF
maintains an action center that provides alerts on
technolagy, civil liberties issues and pending legislation
to more than 50,000 subscribers. EFF also generates a
weekly onling newsletter, EFFector, and a blog that
provides up-to-the minute information and commentary.

Defending your right to listen to and cogy digital musie
and mowigs. The entertainment industry has been
overzealous in trying to protect its copyrights, often
decimating fair use rights in the process. EFF is
standing up to the movie and music industries on
several fronts.

Check out all of the things we're working on at hitp://www.eff.org and join today
or make a donation to support the fight to defend freedom online.

ELECTRONIC FRONTIER FOUNDATION - 454 SHOTWELL STREET - SAN FRANCISCO, CA 94110 - 415.436.9333
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COMPUTER

_STEAL THIS

THE CULY GF IFO0

More No-Nonsense Books from

STEALTHIS COMPUTER BOOK™ 1.0
What They Won't Tell You About the Internet
by WALLACE WANG

This offbeat, nontechnical book examines what hackers do, how they do it,
and how readers can protect themselves. Informative, irreverent, and enter-
taining, the completely revised fourth edition of Steal This Compruter Book
contains new chapters that discuss the hacker mentality, lock picking,
exploiting P2P file sharing networks, and how people manipulate search
engines and pop-up ads. Includes a CD with hundreds of megabytes of hack-
ing and security-related programs that tie in with each chapter of the book.

APRIL 2006, 432 PP. W/CD, $29.95 ($38.95 CDN)
ISBN 1-59327-105-0

STEAL THIS FILE SHARING BOOK
What They Won't Tell You About File Sharing
by WALLACE WANG

Steal This File Sharing Book tackles the thorny issue of file sharing networks such
as Kazaa, Morpheus, and Usenet. It explains how these networks work and how
to use them. It exposes the dangers of using file sharing networks—including
viruses, spyware, and lawsuits—and tells how to avoid them. In addition to
covering how people use file sharing networks to share everything from music
and video files to books and pornography, it also reveals how people use
them to share secrets and censored information banned by their governments.
Includes coverage of the ongoing battle between the software, video, and
music pirates and the industries that are trying to stop them.

NOVEMBER 2004, 296 pp., $19.95 ($27.95 cDN)
ISBN 1-59327-050-X

THE CULT OF iPOD

by LEANDER KAHNEY

Wired News editor and former Wired News reporter Leander Kahney follows
up his best selling The Cult of Mac with The Cult of iPod, a comprehensive
look at how Apple’s hit iPod is changing music, culture, and listening behavior.
The Cult of iPod includes the exclusive backstory of the iPod’s development;
looks at the many ways iPod’s users pay homage to their devices; and inves-
ugates the quirkier aspects of iPod culture, such as iPod-jacking (strangers
plugging into each other’s iPods to discover new music) as well as the growing
legions of MP3]s (regular folks who use their iPods to become DJs).

NOVEMBER 2005, 160 pp., $24.95 ($33.95 CDN)
ISBN 1-59327-066-6



THE BOOK OF VISUAL BASIC 2005

.NET Insight for Classic VB Developers
f)y MATTHEW MACDONALD

The Book of Visual Basie 2005 is a comprehensive introduction to Microsoft’s
newest programming language, Visual Basic 2005, the next iteration of Visual
Basic NET. A complete revision of the highly-acclaimed Book of VB .NET, the
book is organized as a series of lightning-fast tours and real-world examples
that show developers the VB 2005 way of doing things. Perfect for old-school
Visual Basic developers who haven’t made the jump to NET, the book is also
useful to developers from other programming backgrounds (like Java) who
want to cut to the chase and quickly learn how to program with VB 2005.

MARCH 2006, 528 pp., $39.95 ($51.95 CDN)
ISBN 1-59327-074-7

IT'S NEVER DONE THAT BEFORE
by JOHN ROSS

1t’s Never Done That Beforeis a guide to troubleshooting Windows XP for people
who use computers but don’t necessarily feel comfortable poking around
“under the hood” to make fixes. It includes basic troubleshooting techniques,
specific instructions for solving the most common problems in Windows XP,
and general tps for finding and fixing the more obscure ones. It also provides
explanations of BIOS beep codes and blue screen errors; instructions for
using the troubleshooting tools supplied with Windows XP, such as Safe Mode
and the Recovery Console; and advice for dealing with device drivers, the
ROM BIOS, and the Windows Registry. Viruses, spyware, and Internet con-
nection problems are all discussed, along with hints for getting the most
out of the Microsoft Knowledge Base and navigating help desks and technical
support centers.

FEBRUARY 2006, 304 pp., $29.95 ($58.95 CDN)
ISBN 1-59327-076-3
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UPDATES

Visit http:/ /www.nostarch.com/vbexpress.htm for updates, errata, and other information.

COLOPHON

Visual Basie 2005 Express: Now Playing was laid out in Adobe FrameMaker. The font
families used are New Baskerville for body text, TheSansMono Condensed for code
text, Futura for headings and tables, and Dogma for titles.

The book was printed and bound at Malloy Incorporated in Ann Arbor, Michigan.
The paper is Glatfelter Thor 60# Smooth, which is made from 50 percent recycled
materials, including 30 percent postconsumer content. The book uses a RepKover
binding, which allows it to lay flat when open.



WHAT'S ON CD1?

The first CD contains two different types of files to help you learn Visual Basic
programming and learn how to use Microsoft” Visual Basic® 2005 Express:

Sample programs These are short programs that demonstrate different concepts
from each chapter. By running, examining, and tearing them apart, you can get a

better idea of how to write programs in Visual Basic.

Flash movie tutorials These movies let you see how Visual Basic Express works and
how to write programs in Visual Basic. Watching these movies is the next best thing
to peering over the shoulders of a Visual Basic programming expert.

Each chapter has its own folder on the CD. Within each chapter’s folder you’ll find
the Flash movie tutorial files, along with additional folders that contain each sample
Visual Basic program. To run a Flash movie tutorial, just double-click a file and it should
start running.

Throughout the book, you'll see the icon shown here to the left. Below the icon,
you'll see the name of a movie file. The icon indicates that the text section it appears
next to corresponds to a movie by that filename on the CD.

You can load and run the sample Visual Basic programs directly from the CD, but
if you want to modify any of them, you'll need to save them off the CD and onto your
hard drive.



WHAT'S ONCD2?

On the second CD, you'll find a full (non-evaluation) version of Microsoft” Visual
Basic® 2005 Express Edition! You'll have everything you need to learn Visual Basic 2005
Express and begin writing your own programs.

To install your copy of Visual Basic Express, your system will need to have at least
the following:

* G0OMHz Pentium processor (but preferably a 1GHz Pentium processor)

s 192MB of RAM (256MB recommended)

+ Up to 1.3GB of available hard drive space

* 800 x 600 display with 256 colors (16 bit, 1024 x 768 high color display
recommended)

* A CD or DVD drive and a mouse

Visual Basic 2005 Express can be installed on the following operating systems:

o Microsoft Windows 2000 (Professional SP4, Server SP4, Advanced Server SP4, and
Datacenter SP4)

+  Microsoft Windows XP (Professional x64 [WOW], Professional SP2, Home SP2,
Media Center 2002 /4 SP2, Media Center 2005, Tablet PC SP2)

+  Microsoft Windows Server 2003 (Standard SP1, Enterprise SP1, Datacenter SP1,
Web SP1, Standard x64 SP1 [WOW], Enterprise x64 SP1 [WOW], Datacenter x64
SP1 [WOW])

*  Microsoft Windows Server 2003 R2 (Standard, Standard x64 [WOW], Enterprise,
Enterprise x64 [WOW], Datacenter, Datacenter x64 [WOWT)

*  Microsoft Windows Vista

Installation of Visual Basic 2005 Express is not supported on the Intel Itanium
(1A64).

This program was reproduced by No Starch Press under a special arrangement with
Microsoft Corporation. For this reason, No Starch Press is responsible for the product
warranty. If your CD is defective, please return it to No Starch Press, who will arrange for its
replacement. PLEASE DO NOT RETURN IT TO OR CONTACT MICROSOFT CORPORATION
FOR SOFTWARE SUPPORT. This product is provided for free, and no support is provided for
it by No Starch Press or Microsoft Corporation. To the extent of any inconsistencies between
this statement and the end user license agreement which accompanies the program, this
statement shall govern.

If either CD doesn’t work or if you have any questions, please email us at
info@nostarch.com.



