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3.1 Introduction

 In this chapter we introduce

— Visual Basic programming

* We present examples that illustrate several important features
of the language

— Console applications
 Applications that contain only text output

* Output is displayed in a command window
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3.2 Simple Program: Printing a Line of Text

e Simple program that displays a line of text

* When the program 1s run

— output appears in a command window

It illustrates important Visual Basic features

— Comments
— Modules
— Sub procedures
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' Fig. 3.1: Welcomel.vb
' Simple Visual Basic pro

Module modFirstWelcome
Sub Main (

Console.
End Sub ' Main

itelLine ("Welcome to

Visual Basic console
applications consist of pieces
called modules

< L 7

indicates that the remainder
of the line 1s a comment

R OWooJo0dWDNR

0 End Module ' modFirstWelco

o | b | A |

The Console.WriteLine
statement displays text output

1n all consol

Welcome to Visual Basic!A/

to the console

*A few Good Programming Practices

— Comments

 Every program should begin with one or more comments

— Modules

* Begin each module with mod to make modules easier to identify

— Procedures

* Indent the entire body of each procedure definition one “level” of

indentation

A
\%

Welcomel.vb

Outline

Program Qutput
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3.2 Simple Program: Printing a Line of Text

* Now a short step-by-step explanation of how to

create and run this program using the features of
Visual Studio .NET IDE...
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3.2 Simple Program: Printing a Line of Text

1. Create the console application

Select File > New > Project...

In the left pane, select Visual Basic Projects
In the right pane, select Console Application
Name the project Welcomel

Specify the desired location

2. Change the name of the program file

Click Modulel. vb in the Solution Explorer window

In the Properties window, change the File Name
property to Welcomel . vb
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3.2 Simple Program: Printing a Line of Text

Project
name

Left pane

Right pane

MNew Project

Templates:

e} »
85P.MET Web ASP.MET Web ‘Web Contral
Application

Project Types:
----- £ Wisual Basic Projects v

[2 wisual C# Projects

(23 visual C++ Projects

(23 setup and Deployment Projects
& [ other Projects

L] wisual Studio Solutions

Service Libraty

& O

Windows  Empby Project
Service -

|.'5. project For creating a command-line application

Mame; I Welcomel

Location: I CDocuments and Settingsijonesi My DocumentsiYisua j Browse., |
File d to Solution & Close Solukion

location Project will be created at C:Y, . Sjores\My Documenks\visual Studio Projectsiwelcome 1,
FMare | oK I Cancel | Help
Fig. 3.2  Creating a Console Application with the New Project dialog.
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3.2 Simple Program: Printing a Line of Text

Editor window (containing
program code)

“.. Weltomel - Microsoft ¥isual BasicNE | [lesign] - Modulel wh

-1oOf =]
Fle  Edt  Wiew Brojert  Buld  Dewg [Torks  Mindos  Help
S R - - BN RS ) = G | HER>
" E M FTIE( S 2| 4% A,
% Sksrs Page .-Muﬂu[el_-,ﬁ| A 8 Solklon Exporet - wWeeloomel 0 =
% |q{$Hudultl {Welcomel ) ""J I“—"Hain j E l El 2iE
2 [ o nodauie tocule: = [ 168 Solution "Welaaret (1 project;
= =1 = [z welcome]
2 ) - [52] Refarsrces
(=3 i
RGOS v i B Assamhiyinfn.vh
e T D
knd Svio ﬂ
End Fodale
= |P'|'D|:ncrt'ins 8
+| | Ll_l IMuduIel.vh Flle Froperties j
[ Task list - RN Frenr Fasks shrvon Cilterad) 2 x| E: £ ||
1| || Description E Advanced
lck here 20 add-a new Cask Edild Action  Compie
sk Todl
Cuskern Tool Mo
Bl Micr
Fle Mame Maculz1.wb
A r :
. Il Pakh 2 \Dazumerks and 4
[¥] TaskList | = okt | . |
| Reart: | I | 4

Fig. 3.3  IDE with an open console application.
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3.2 Simple Program: Printing a Line of Text

Solution Explorer » Solution Explorer - Welcomel & x|

Solution "Welcamel' (1 project) .
- |58 welcome1 Click Module1.vb to

Bl [ Referances __— display its properties
@ AssemblyInfg.
o #8] Madulel vb

Properties 4 «—— Properties window

I Modulcl.vb  Filo Proportics j

= [ A

=4 B =
Build Action Compile -
Custom Tool

Cuskorm Tool Mai

) B Mi
File Name IS

property

A Modulel . vb

Full Path CH\Documents arg]

File Name
fame of the file or Falder,

Fig. 3.4  Renaming the program file in the Properties window.
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3.2 Simple Program: Printing a Line of Text

3. Change the name of the module

— Module names must be modified in the editor window

— Replace the identifier Modulel with
modFirstWelcome

4. Writing code

— Type the code contained in line 7 of Fig. 3.1 between Sub
Main () and End Sub

* Note that after typing the class name and the dot operator the
IntelliSense is displayed. It lists a class’s members.

* Note that when typing the text between the parenthesis

(parameter), the Parameter Info and Parameter List windows
are displayed
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3.2 Simple Program: Printing a Line of Text

5. Run the program

— To compile, select Build > Build Solution
o This creates a new file, named Welcomel . exe

— To run, sclect Debug > Start Without Debugging
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3.2 Simple Program: Printing a Line of Text

Partially-typed member Member list

Module Modulel

Zuly Maini)
Conzole.Writel,

End Sub g openstandardInput _ﬂ Description of

= CpenStandardOutput Y
End Module g8 out highlighted member

=@ Read
=@ Readline
=@ SekError
=@ Setln
=@ SekOut
=@ Write
= - |'-.-'-.-'rites the current line terminator to the standard oukput stream.

Fig. 3.5 IntelliSense feature of the Visual Studio .NET IDE.
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3.2 Simple Program: Printing a Line of Text

Up arrow Down arrow

.............................

Parameter List window
Main() = True

Congole Mlriteline |:|

a2 of 18 Writeline (value As Boolean)
value: The value ko write, ¢
End Module

End

Parameter Info window

Fig. 3.6  Parameter Info and Parameter List windows.
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3.2 Simple Program: Printing a Line of Text

&4 [ ymattyk'C$'booksh, 2001 vbhtp2'examples\Cho3\Figh3_01)Wel

Welcome to Uisuwal Basict
Pres=z any key to continue

_

Command window prompts the user to
press a key after the program terminates

Fig. 3.7  Executing the program shown in Fig. 3.1.
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3.2 Simple Program: Printing a Line of Text

Omitted parenthesis character
(syntax error)

Start Page WEIcum'El.vh*| 4 X

I% modFirstWelcome j |'-'=§ Main j

= Module modFirstilelcome

. - aub Mai

Blue underline T MY Y : :
T Console.riteline "Helcome to Visual Basic!™)
indicates a >

- End Sub
syntax error

End Module

1| I 4

Task List window —» Qi AiE et

! | | | Ciescription
| Click here to add & new task
3 End of statement expected,
Error description(s) — Method arguments must be enclosed in parentheses.,
1| | 3

Fig. 3.8  IDE indicating a syntax error.
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Method Write does not position the output
cursor at the beginning of the next line

to " )

A
\%

Welcome2.vb

Outline

1 ' Fig. 3.9: Welcome2.vb

2 ' Writing line of text with

3

4 Module modSecondWelcome

5

6 Sub Main ()

7 Console.Write ("Welcome

8 Console.Writeling ("Visual Basic!")
9 End Sub ' Main

11

12 End Module ' modSecondWelcome

Welcome to Visual Basic!

Method WriteLine positions the output
cursor at the beginning of the next line

Program Qutput

© 2002 Prentice Hall.
All rights reserved.
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3.3 Another Simple Program: Adding
Integers

» User input two integers

— Whole numbers
* Program computes the sum

* Display result

© 2002 Prentice Hall. All rights reserved. - -
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' Fig. 3.10: Addition.vb A QOutline
' Addition program. v
Module modAddit ion These variables store strings of characters o
—7 Addition.vb
Sub Main() Declaratlyzb/ with keyword Dim

' a;}ang//;;r §}6ffﬂé/;ser 136;t

Dim firstXumber, secondNumber As String

' vagiables used in addition calculation First value entered by user is assigned
Dim numberl, to variable £irstNumber

'

read first number from
Console.Write("PI enter the fiT er: ")

firstNumber = Console.ReadLi . . . [
variables stoj -
: Method ReadLine causes program
read second number from user . .
Console.Write("Please enter the second,imteger: ") tO pause and wait for user input

secondNumber = Console.ReadLine()

'

convert input values to Integers
number1l = firstNumber -—
number?2 = secondNumber <

Implicit conversion from String to
Integer

sumOfNumbers = numberl + number2 ' add numbers

" display results . .
Console.WriteLine("The sum is {0}", SG Sums integers and assigns result to

variable sumOfNumbers

End Sub ' Main

Format indicates that the argument
after the string will be evaluated and
incorporated into the string

End Module ' modAddition

© 2002 Prentice Hall.
All rights reserved.
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19
s A

Outline

Please enter the first integer:
Please enter the second integer: 72 v
The sum is 117

Addition.vb

© 2002 Prentice Hall.
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3.3 Another Simple Program: Adding

Integers

Microsoft Development Environment B

% Anunhandled exception of type 'System. InvalidCastExcaption’ occurred in |
! rnicrosoft. visualbasic, dl

Additional information: Cast From string "hella" ta type 'Integer! is not valid,

Continue o] = | Help |

If the user types a non-integer value, such
as “hello,” a run-time error occurs

Fig. 3.11 Dialog displaying a run-time error.
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3.4 Memory Concepts

e Variables
— correspond to actual locations in the computer’s memory
— Every variable has a
* Name
* Type
e Size
 value

— A value placed in a memory location replaces the value
previously stored

« The previous value is destroyed

— When value is read from a memory location, it 1s not
destroyed
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3.4 Memory Concepts

numberl 45

Fig. 3.12 Memory location showing name and value of variable number1l.

numberl 45

number?2 45

Fig. 3.13 Memory locations after values for variables number1 and number2 have been input.
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3.5 Arithmetic

« Arithmetic operators

— Visual Basic use various special symbols not used in algebra
 Asterisk (*), keyword Mod
— Binary operators
 Operates using two operands
— sum + value
— Unary operators

 Operators that take only one operand
- +9,-19

© 2002 Prentice Hall. All rights reserved. - -
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3.5 Arithmetic

numberl 45
number?2 45
sumOfNumbers 45

Fig. 3.14 Memory locations after an addition operation.
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3.5 Arithmetic

 Integer division
— Uses the backslash, \
— 7 \ 4 evaluatesto 1

* Floating-point division
— Uses the forward slash, /
-7 / 4 evaluatesto 1.75

e Modulus operator, Mod

— Yields the remainder after Integer division
— 7 Mod 4 yields 3

© 2002 Prentice Hall. All rights reserved. - -
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3.5 Arithmetic

Visual Basic operation [Arithmetic operator |Algebraic expresson Visual Basic
expression
Addition f+ 7 £+ 7
Subtraction p-c P - c
Multiplication bm b * m
Division (float) X /Y or <Anchorl0> or x/y
Xy
Division (Integer) none v\u
Modulus ¥ mod § r Mod s
Exponentiation q P i*p
Unary Negative —e -e
Unary Positive +g +g

Fig. 3.14 Arithmetic operators.

Fig. 3.14 Arithmetic Operators.

© 2002 Prentice Hall. All rights reserved.
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3.5 Arithmetic

e Rules of operator precedence
Operators in expressions contained within parentheses
Exponentiation
Unary positive and negative
Multiplication and floating-point division
. Integer division

Modulus operations

NS U AW

Addition and subtraction operations

© 2002 Prentice Hall. All rights reserved. - -
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3.5 Arithmetic

28

Operator(s) Operation Order of evaluation (precedence)

() Parentheses Evaluated first. If the parentheses are nested, the
expression in the innermost pair is evaluated first. If
there are several pairs of parentheses “on the same
level” (i.e., not nested), they are evaluated from left
to right.

A Exponentiation Evaluated second. If there are several such operators,
they are evaluated from left to right.

+, - Sign operations Evaluated third. If there are several such operators,
they are evaluated from left to right.

* / Multiplication and | Evaluated fourth. If there are several such operators,

Division they are evaluated from left to right.

\ Integer Evaluated fifth. If there are sevgral such operators,

division they are evaluated from left to right.

Mod Modulus Evaluated sixth. If there are several such operators,
they are evaluated from left to right.

+, - Addition and Evaluated last. If there are several such operators,

Subtraction they are evaluated from left to right.
Fig. 3.15 Precedence of arithmetic operators.

Fig. 3.15 Precedence of arithmetic operators.
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3.5 Arithmetic

Step .y =2 x5 *%5+3*x5+7

2 x5 1is 1D (Leftmost multiplication)
; I
Step 2.y =10 * 5 +3 x5+ 7
10 * 5 s 50 (Leftmost multiplication)
|
v
Step .y =60 +3 5+ 7
3*51is 5 (Multiplication before addition)
|
v
Step 4.y = 560 + 15 + 7
50 + 15 is 6§ (Leftmost addition)
; I
Step 5.y = 65 + 7
65+ 7 is 7% (Last addition)
I
v .
Step 6.y = 72 (Last operation—place 72 into y)

Fig. 3.16 Order in which a second-degree polynomial is evaluated.
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3.6 Decision Making: Equality and Relational
Operators

e ITf/Then structure

— Allows a program to make decision based on the truth or
falsity of some expression
— Condition
* The expression in an I£/Then structure

— If the condition 1s true, the statement in the body of the
structure executes

— Conditions can be formed by using
» Equality operators

» Relational operators

© 2002 Prentice Hall. All rights reserved. - -



3.6 Decision Making: Equality and Relational
Operators

Sandard algebraic Visual Basic Example Meaning of
equality operatoror [equality of Visual Basic Visual Basic condition
relational operator orrelational condition

operator
Equality
operators
— = X =y xisequaltoy

<> x <>y xisnotequaltoy
Relational
operators
> > X >y X is greater than y
< < x <y x is less than y

>= X >y x is greater than or equal to y
? <= X <=y x is less than or equal to y
Fig. 3.17 Equality and relational operators.

Fig. 3.17 Equality and relational operators.

© 2002 Prentice Hall. All rights reserved. - -
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o Jdo U WNPRE

Module modComparison

Fig. 3.19: Comparison.vb
Using equality and relational operators.

Variables of the same type may
be declared in one declaration

Sub Main ()

' declare eger Yariables for user input
Dim numberl, number2 As Integer

A

Outline

\%

Comparison.vb

' read first number from y lhe If/Then structure compares the values

Console.Write("Please enta of numberl and number2 for equality
numberl = Console.Rea 7

Console.Write (/Please/ enter second integer: ")

If (numberl = number2) Then
Console.WritelLine("{0} = {1}", numberl, number2)
End If

If (numberl <> number2) Then
Console.WritelLine("{0} <> {1}", numberl, number2)
End If

If (numberl < number2) Then
Console.WritelLine("{0} < {1}", numberl, number2)
End If

If (numberl > number2) Then
Console.WritelLine("{0} > {1}", numberl, number2)
End If

© 2002 Prentice Hall.
All rights reserved.
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34

35 If (numberl <= number2) Then

36 Console.WritelLine ("{0} <= {1}",
37 End If

38

39 If (numberl >= number2) Then

40 Console.WritelLine ("{0} >= {1}",
41 End If

42

43 End Sub ' Main

44

45 End Module

Please enter
Please enter
1000 <> 2000
1000 < 2000

1000 <= 2000

Please enter
Please enter

515 <> 49
515 > 49
515 >= 49

Please enter
Please enter

333 = 333
333 <= 333
333 >= 333

' modComparison

1000
2000

first integer:
second integer:

515
49

first integer:
second integer:

333
333

first integer:
second integer:

A
\%

Comparison.vb

Outline

numberl, number2)

numberl, number2)

Program Output

© 2002 Prentice Hall.
All rights reserved.
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3.6 Decision Making: Equality and Relational

Operators
Operators Associativity Type
() left to right parentheses
~ left to right exponentiation
* / left to right multiplicative
\ left to right integer division
Mod left to right modulus
+ - left to right additive
= <> < <=> >= left to right equality and relational
Fig.3.19 Precedence and associativity of operatorsintroduced in thischapter.

Fig. 3.19 Precedence and associativity of operators introduced in this chapter.
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3.7 Using a Dialog to Display a Message

* Dialogs
— Windows that typically display messages to the user

— Visual Basic provides class MessageBox for creating
dialogs

© 2002 Prentice Hall. All rights reserved. - -
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A

Outline

\%

1 ' Fig. 3.20: SquareRoot.vb

2 ' Displaying square root of 2 in dialog.

3

4 Imports System.Windows.Forms ' Namespace containing MessageBox

S Sqrt method of the Math class is called
6 Module modSquareRoot

7 to compute the square root of 2

g I L) Method Show of class MessageBox

10 ' Calculate square pbot of 2

11 Dim root As Double/= Math.Sqrt(2)

12

13 ' Display resyfts im\dialog

14 MessageBox.Show ("The syua .

15 "The Square Root of 2 The Double data type stomes floating-
16  End Sub ' Main point numbers

17

18 End Module ' modThirdWelcome | Line-continuation character

x

The sguare root of 2 is 1,4142135623731

Empty command

window

SquareRoot.vb

Program Qutput

© 2002 Prentice Hall.
All rights reserved.
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3.7 Using a Dialog to Display a Message

Title bar

Dialog sized to
accommodate _
NN The square root of 2 | ﬂ-— Close box

The square rook of 2 is 1,4142135623731

OK button allows . Ok
the user to dismiss - J}S: Mouse pointer

the dialog.

Fig. 3.21 Dialog displayed by calling MessageBox.Show.
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3.7 Using a Dialog to Display a Message

e Assembly

— File that contain many classes provided by Visual Basic
— These files have a .d11 (or dynamic link library) extension.

— Example

* Class MessageBox is located in assembly
System.Windows.Forms.dll

« MSDN Documentation

— Information about the assembly that we need can be found in
the MSDN documentation

— Select Help > Index... to display the Index dialog

© 2002 Prentice Hall. All rights reserved. - -
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3.7 Using a Dialog to Display a Message

Inden |
Lok Far:

Search string _'I MessageBox ;I
Filkered by

Filter —;I'-.-'isual Basic and Related

Messagebox class <
all members
mekhods

MessageBo:x, Show method

MessageBoxButtons enumer akion

MessageBoxButtons. AbortRetryIonore enu
MessageBoxBuktons., Ok enumeration memb. ™

] L4

sl

Link to MessageBox
documentation

Fig. 3.22 Obtaining documentation for a class by using the Index dialog.
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3.7 Using a Dialog to Display a Message

Requirements MessageBox class
section heading documentation
MegsageBox Class | welcomes.vb | €] ipe B

[%] MET Framework Class Library
MessageBox Class [visual Basic]

End If :l

End Sub

Requirements
Mamespace: System, Windows . Forms
Platforms: Wwindows 93, windows NT 4.0, Windows Millennium Edition, Windows 2000,

Windows ®P J
hd

Assembly: System. windows . Forms (in System,windows . Forms.dll)

T

Assembly containing
class MessageBox

Fig. 3.23 Documentation for the MessageBox class.

© 2002 Prentice Hall. All rights reserved. - -
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3.7 Using a Dialog to Display a Message

e Reference

— It 1s necessary to add a reference to the assembly 1f you wish
to use 1ts classes

— Example

* To use class MessageBox it is necessary to add a reference to
System.Windows.Forms

* Imports

— Forgetting to add an Imports statement for a referenced
assembly 1s a syntax error

© 2002 Prentice Hall. All rights reserved. - -



3.7 Using a Dialog to Display a Message

Add Reterence il x|
HET | oo | procects |
Orovese, |, |
1Zaoanent MNamz I versior I Peth |4|
Sweker Runtime Ssrializabcn. ... 1024100 AT T W crosotk METFra. .. Eerd |
Swsker Securky 1.0241:.0 2 TRPTY M crosatE METFra. .
Swsker ServiceProczss. dll 1.0.241:.0 2TRPTY e osotk. METVFra. .
Swster ek . dl 1024100 ZAWIMMTY A coosafk. METYFra. .
Swcher Mieb Regularz=praed... 1.0.241:.0 2T TY e ootk METFra. .
1.0.241: .0

Swsker Miek Services. dl

i AWIHMHTY M Crosatt. MET\Fra. ..

Faroyes |

Sweker Windows Fornz .dl 1.0.2410..0 [ :'n,'-'-.-'Ir-Jr-JT'n,'--1 o =] § 3.,
Swckary .l 1 1.0.241:.0 ORI T M oStk METFra. .,
TlaExpCade 1.0.241.0 CAMIMMNTY A coosafk METYFra. ..
TlaZmptode 1021020 COSTRMTY W crosofk, METYFra. .
velargeeaj 70,00 ChProgran Filzs\MaosotH.,.
Seleck=d Tomooncrks:
Zamoonerk Mams | Tepa | Source |
Svslen L Aindens Forinzadl HET SN TNT M s L NET A,

be ;4 Zamce] el

References folder
(expanded)

Solution Explorer before
reference is added

Jualion Explurer - veogoomet &0
BN =

E Saolubon "Welcarmed {1 prorczk)

= E Wealcomed

SRR cererces
| g < System
=2 JysternCaca
. _..D 5}.‘5ta'n..\rl‘v'l_
i E Aeserblrfr vh
E weloamz4. vk

Solution Explorer after
reference is added

Jualicn Esphorer - Wzloanzs

Ll System
i I Sysbem.Daks

i~ Sysham Mindowe Farme
Pl aiT Syshem XMl

e 18] hssemalyinfo va

e B el b

[
System.Windows.Forms
reference

Fig. 3.24 Adding a reference to an assembly in the Visual Studio .NET IDE.
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3.7 Using a Dialog to Display a Message

Button (displaying

Label an icon) Menu (e.g., Help) Text box Menu bar

2\ Deitel & Associates, Inc. - Microsoft Interr.et Explorer =10 x|
_Fil Edit  Miew Faworites  Tools Help M |-

Back » = o« (@ (7] o3 | [EPersonal Bar rch CijFavorites ¢4 | Sy Sh i - 5|8 2 L
Address @ hikp: ffinanss, deited . cormy x | PG |Links ®
=

Jawa™, C, C++, Wisual Basic®, Object Technology, and Intermet and World Wide Web Programming Training
- M On-Site Seminars Delivered Waorldwide tContack Us For on-site seminars on any programming topic)

deitelddeitel. com
oFE.579.90911

& Associares Inc. 490-E Boston Post Road, Suite 200, Sudbury, M& 01776

Corporate Training Curriculum

Publications/Book Stare T e
Now Available!
Publications :
Fimiginka sde 10 aecieae | _rlll

£ l_ I_ I_ |4 Internst i

Fig. 3.25 Internet Explorer window with GUI components.
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