Introduction to Visual Basic and
Visual C++

Lesson 7
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Array

Declare and Assign Array
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What is Array?

E An array is a collection of data of the same type. It is
implemented in Visual Basic as an object.

B Each individual item in array that contains a value is
called an element

B Arrays provide access to data by using a numeric
index, or subscript, to identify each element in the
array

Data Type Default Value
Any Numeric Data Type 0
Reference Data Type Null

Boolean Data Type False
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Why use Array?

E Suppose that you want to evaluate the exam grades for 30

students and to display the names of the students whose marks.
Dim studentl As String, markl As Integer
Dim student2 As String, mark2 As Integer
Dim student3 As String, mark3 As Integer

Upper bound of
subscripts in the array

Data Type

Array Name

Dim student(30) As String
Dim mark(30) As Integer
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Array Terminology

B Syntax for Array Declaration:
— Dim arrayName(n) As DataType
— 0 is the Lower Bound of the array

— nis the Upper Bound of the array — the last available
subscript in this array

B The number of elements is the size of the array
E Syntax for assigning values into an array
— arrayName(arrayIndex) = Value

Creating a Two-Dimensional Array

E A two-dimensional array holds data that is arranged in rows
and columns

B A two-dimensional array can also be described as an “array of
arrays”.

Dim intVal(2, 3) As Integer

column 0 column | column 2 column 3
" Arra){s may be initialized when they are created: ow0  intVal0.0) ntVal(0.1) ntVl(0.2) ntVal(0,3)
— Dim arrayName( ) As Var;rypze B {Vallueo’ valuel, - row | intVal(1,0) intVal(1,1) intVal(1,2) intVal(1,3)
valuez, ..., va UeN} row 2 intVal(2,0) intVal(2,1) intVal(2,2) ntVal(2,3)
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ReDim Statement Copying Arrays

E The size of an array may be changed after it is created where
arrayName is the name of the already declared array and m is

an Integer literal,variable, or expression.:
— ReDim arrayName(m)

E To keep any data that has already been stored in the array
when resizing it, use

— ReDim Preserve arrayName(m)
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B If arrayOne() and arrayTwo() have been declared with the
same data type, then the statement

— arrayOne = arrayTwo

B makes arrayOne() an exact duplicate of arrayTwo(). It will
have the same size and contain the same information.
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Using the Length Property

E The Length property of an array contains the number of
elements in an array (1 less than upper bound)

Dim strBranchOffices(50) As String

Me.lblArraySize.Text = "The array size is " & (strBranchOffices.Length)

Dim intYear(99) As Integer
Dim intCount As Integer

' Assigns the years from 2001 to 2100 to the elements in the table
For intCount = 0 Teo (intYear.Length - 1)

intYear({intCount) = 2001 + intCount
Next
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The For Each Loop

General Format: For Each

For Each Control Variable Name in Array Nave
' Lines of Code

Next

For Each — This type of loop irerates through an areay until the array reaches the lase element.

Control Variable Name — This variable will contaim cach individual element of the array without a subseript as the loop
is processed. During rhe first ireration of the loop, the first element in the array is assigned to the control variable.

Array Name( } — The name of the array that the loop eycles through. The areay must be inirialived first

MNexr — This starement continues the loop o irs next ireration.
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Searching an Array

B Searching each element in an array is called a sequential
search

E The BinarySearch method searches a sorted array for a value
using a binary search algorithm

— The binary search algorithm searches an array by
repeatedly dividing the search interval in half

General Format: BinarySearch Procedure

intValue = Array.BinarySearch{arrayname, value)

It intValue returns a positive number or zero, a match was found at the sub-
script number equal to intValue.

If intValue returns a negative number, a match was not found

11

Sorting an Array

General Format: Sort Procedure

Avrray.Sort(ArrayName)

Coding Example:
Dim intAges() as Integer = {16, 64, 41, 8,19, 81, 23}
Array.Sort{intAges)

After the sort executes, the values in the array are in the order 8,16, 19, 23, 41, 64,
and 81.

N r
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Passing an Array by Reference

E An array can be passed as an argument to a Sub procedure or a
Function procedure

EventArgs) Handles btnCommission.Click

Dim decCommissionAmounts() As Decimal = {1345.99, 7800.16
5699.99, 3928.09, 1829.45)

ComputeDisplayTotal {decCommissionAmounts)
End Sub
Private Sub ComputeDisplayTotal (ByVal decValueOfCommission({} As Decimal)

Dim decAmount As Decimal
Dim decTotal As Decimal = 0

For Each decAmount In decValueOfCommission
decTotal += decAmount
Next

Me.lblTotalCommission.Text = "The Total Commission is "
& decTotal.ToString("C")

129 End Sub
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Private Sub btnCommission_Click(ByVal sender As System.Cbject, ByVal e As System.

Menu

Creating a Menu Bar
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MenuStrip Object

It R v [Design] =X N

E A menu bar is a strip across the =
top of a window that contains one = "~ - i
Or more menu names '

E A menu is a group of commands, i.
or items, presented in a list |

B i — e S e ———T

—— — S —

frmRadar.vb”  frmRadarvb [Design]* A

S mnuExititem - Click -

Public Class frmRadar —

Private Sub mnuExitItem Click(ByVal sender Ais System.Cbject, ByVal e is 3y
Me.Close()

End Sub
End Class
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Standard Items for a Menu

B Visual Basic 2008 contains an Action Tag [~

that allows you to create a full standard
menu bar commonly provided in
Windows programs

E Action tags provide a way for you to
specify a set of actions, called smart
actions, for an object as you design a form

— Drag the MenuStrip component onto
the Windows Form object. Click the
Action Tag on the MenusStrip object

— Click Insert Standard Items on the
MenuStrip Tasks menu

— Click File on the menu bar to view the

individual menu items and their
associated icons on the File menu
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Form Lvb [Design]*

a5 Forml
E_i_' Edit Tools Help
A eNew  CuleN
Open  CulsO

il Save  Ctrles
Save A3
3 Primt Ctl+P
% Print Preyiew

Exit
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File Handling

Read and Write Text File

1154-1-A @ Peter Lo 2010 17

File Handling

E To process data more efficiently, many developers use text
files (or binary files) to store and access information for use
within an application

E Text files have an extension that ends in .txt

E A simple text file is called a sequential file (actually it is
usually called an ASCII text file)
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Read Text File

B Stream Reader is designed for character input in a particular

encoding, whereas the Stream class is designed for byte input
and output.

Use StreamReader for reading lines of information from a
standard text file.

StreamReader defaults to UTF-8 encoding unless specified
otherwise, instead of defaulting to the ANSI code page for the
current system.

UTF-8 handles Unicode characters correctly and provides

consistent results on localized versions of the operating system.
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Handling End of File

E ReadToEnd works best when you need to read all the input from the
current position to the end of the stream.

E If more control is needed over how many characters are read from the
stream, use Read(Charf[], Int32, Int32), which generally results in better
performance.

B ReadToEnd assumes that the stream knows when it has reached an end. For
interactive protocols, in which the server sends data only when you ask for
it and does not close the connection, ReadToEnd might block indefinitely
and should be avoided.

B Note than when using the Read method, it is more efficient to use a buffer
that is the same size as the internal buffer of the stream. If the size of the
buffer was unspecified when the stream was constructed, its default size is
4 kilobytes (4096 bytes).
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Save Text File

E To add the ability to write to a file via the application, use the
Stream Weriter class.

E Stream Writer is designed for character output in a particular
encoding, whereas the Stream class is designed for byte input
and output.

E Use Stream Writer for writing lines of information to a
standard text file.

Opening a Text File

E To open a text file, you need an object available in the
System.1O namespace called a StreamReader

Dim objReader as 10.StreamReader

If IO.File.Exists(“e:\file.txt”) Then

objReader = IO.File.OpenText(“e:\file.txt”)
Else

MsgBox(“Error! File not Exist.”)

Me.close()
End If
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Reading a Text File Writing to a Text File
E To determine whether the end of the file has been reached, use B Writing to a text file is similar to reading a text file.
the Peek procedure of the StreamReader object B The System.lO namespace also includes the StreamWriter
, ) class which is used to write a stream of text to a file
Do While objReader.Peek <> -1
_strInventoryltem(intCount) = objReader.ReadLine() Private Sub btnCreateAccount_Click(ByVal sender As System.Object, ByVal e As Syst
_strItemld(intCount) = objReader.ReadLine () -Bventhrgs) Handles btnCreateAccount.Click
_decInitialPrice(intCount) = Convert,ToDecimal (objReader.ReadLine()) DieNs e Costonsenine (S1f2a T
_intQuantity(intCount) = Convert.TcInt32 (objReader.ReadLine()) Dim strPassword(S) As String
intCount += 1 t‘::: ?2g:;::::a:ﬂ'ﬁ::q:?.strnlnﬁrxtar1"¢':\_.‘ll\.wnt:t:n'.:nr..'l.T.xl"‘)
Loop For intCount = 0 To (strCustomerName.Length - 1)
strCustomerName (intCount) = InputBox("Please enter your name:", "Login
Inf on*)
enter a password:", *Password
E Stream Reader should be close at the end cite the File the tile ia couplete
obiweiter NritaLine (strrassuora (intcounty)
objReader.Close () ) EfBeN:nnage.Bm(.Shnll“'l".".e: file im not available. Restart the program when
the file is ;:.?'clg:;rl']'. "Brror"
End If
objwriter Closel
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Multiple Forms

Multiple-Document Interface (MDI)

1154-1-A @ Peter Lo 2010

25

Multiple-Document Interface (MDI)

E Multiple-document interface (MDI) applications allow you to

display multiple documents at the same time, with each
document displayed in its own window.

B MDI applications often have a Window menu item with

submenus for switching between windows or documents.

st
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Creating an Instance of a Windows Form

Object

E Todisplay a second or subsequent form, the
initial step in displaying the form is to create
an instance of the Windows Form object

E When creating multiple Windows Form
objects, Visual Basic allows you to generate
two types of forms:

— A Modal Form retains the input focus
while open ShowDialog()

— A Modeless Form allows you to switch
the input focus to another window
Show()
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e Solutian Exploeer [SFTTass View
Properties FTx
frmDisplay bventory Syvtern W =
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Startup Objects

E Every application begins executing a project by displaying the
object designated as the Startup object

" Deprrcistan | Mcsysht Voue e 1
o LRS- Tost Vet i
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Application Class

E If you have an application with multiple forms (windows), you
can exit the “application” and close all the open forms
(windows) by using the Exit method of the Application Class.

— Application.Exit( )
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The FormClosing Event

B Form Closing event:

— Occurs when a form is about to be closed by the program
code or by the user

— Allows you to trap the closing action and take any
necessary actions such as saving data

— Can be used to cancel the close action
— Set e.Cancel = True to cancel the closing action

B Form may be closed by Me.Close() statement or by user
clicking the Close button on title bar
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Example of Form Closing Event

USE THE FORMCLOSING EVENT PROCEDURE

Example 1—writes information to a sequential access file

Private Sub MainForm_FormClosing(ByVal sender As Object, _
ByVal e As System.Windows.Forms.FormClosingEventArgs) _
Handles Me.FormClosing
My.Computer.FileSystem.WriteAll Text(“date.txt”, _

datelLabel.Text, True)

End Sub

Example 2—verifies that the user wants to exit the application
Private Sub MainForm_FormClosing(ByVal sender As Object, _
ByVal e As System.Windows.Forms.FormClosingEventArgs) _
Handles Me.FormClosing
Dim button As DialogResult
button = MessageBox.Show(“Do you want to exit?”, “Payroll”, _
MessageBoxButtons.YesNo, _
MessageBoxlcon.Exclamation, _
MessageBoxDefaultButton.Button2)
If button = Windows.Forms.DialogResult.No Then
‘ stop the form from closing
e.Cancel = True
End If
End Sub 31

Message box

Interactive Dialog Box
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The MessageBox.Show Method

E MessageBox.Show method:

— Displays a message box with text, one or more buttons, and
anicon

B When a message box is displayed, the program waits until the
user selects a button

E MessageBox.Show returns an integer value indicating which
button the user selected

E DialogResult values include:
— Windows.Forms.DialogResult.Yes
— Windows.Forms.DialogResult.No
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How to use MessageBox.Show

USE THE MESSAGEBOX.SHOW METHOD
Syntax

MessageBoxShow(ie, cap o iy defaBiemon

MessageBoxButtans AbortRetryignore

MessageBoxButians OK. (default seteing

MessageBoxButtans. OKCancel

MessageBoxButians RetryCareed

MessageBoxButians Yesho

MessageBoxButions. YesHoCance!

1y i the message box; typically, one of the fol

MessageBaxicen Exclamation |
MessageBoxicon information @
MessageBaxicon Question @

MessageBoxicon Stop @

when the user presses Enter;

MessageBoxDelaultBution Bution? (default sesting
MessageBoxDefauitBution Button2
MossageBoxDefaultSution Buttond
Exampe 1
MessageBox Show("Record deleted ", “Payroll”
Buttons 0K, B Information)
displays an informational message box that contains the message “Record

d

o

Example 2
Messagefiax Show( Delete this record?”, “Payroll, _
[P BaxButions Yasho, Exsiarmabion. _

MessageBaxDetauliBution ButionZ)

displaysawa

message box that contains the message “Delei this recond
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Style for Message Dialog

USE THE VALUE RETURNED BY THE
MESSAGEBOX.SHOW METHOD

Number DialogResult Value Meaning

1 Windows Forms DialogResult. OK user chose the OK button
Windows. Forms DialogResult Cancel  user chose the Cancel button
Windows. Forms DislogResull Abort  user chose the Abort button

Windows. Forms DislogResult Retry  user chose the Retry button

e W W

Windows. Forms. DialogResultignore  user ¢
Windows Forms DialogResult. Yes user ¢

he Ignore button

se the Yes button

Windows. Forms DislogResult. No user chose the Mo button

Example 1

Dim button As DialogResult

button = MessageBox. Show( Debete this record 7,
Payroll’, MessageBoxButions YesNo, _
MessageBoxicon Exclamation, _
MessageBoxDefaullBution Bution2)

If button = Windows. Forms. DialogResult Yes Then
instructions to delete the record

End If

Example 2
If MessageBox. Show({ Play anather game?”, _
Math Monster”, MessageBoxButions. YesMo, _
MessageBoxlcon. Exclamation) =
Windows. Forms. DialogResult. Yes Then

instructions to start another game

Else

instructions to close the game application 35

End if

Drawing

Bitmap, Graphic & Pen
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Graphic Object

E The Graphics object provides methods for drawing a variety
of lines and shapes.

E Simple or complex shapes can be rendered in solid or
transparent colors, or using user-defined gradient or image
textures.

E Lines, open curves, and outline shapes are created using a Pen
object.

E Tofill in an area, such as a rectangle or a closed curve, a
Brush object is required.
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Pen and Brush Object

E You use pen and brush objects to render graphics, text, and images with
GDI+.

E A penis an instance of the Pen class, and is used to draw lines and outlined
shapes.

E A brush is an instance of any class that derives from the MustInherit
(abstract) Brush class, and can be used to fill shapes or paint text.

E Color objects are instances of classes that represent a particular color, and
can be used by pens and brushes to indicate the color of rendered graphics.

E A Pen object draws a line of specified width and style.
E Use the DashStyle property to draw several varieties of dashed lines.

E The line drawn by a Pen object can be filled in a variety of fill styles,
including solid colors and textures.

E The fill style depends on brush or texture that is used as the fill object.
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Exception Handling

Error Capture and Handling
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Catching Errors

B Exceptions

— Handled in Visual Basic by displaying an error message
and then abruptly terminating the application

B Try...Catch statement
— Used to take control of the exception handling in your code
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Exception Handling

E The Try-Catch set of statements detects exceptions and takes
corrective action

General Format: Try-Catch block

Try

End Try

.

“Try Block of Code — Executable statement(s) that may generate an exception.
Catch (filter for possible exceptions)

* Catch Block of Code for handling the exception
[Optional: Additional Catch blocks]
[Optional Finally]

* Optional statements that will always execute before finishing the Try block

Example

USING THE BASIC SYNTAX OF THE TRY...CATCH STATEMENT
Svntax,
Try
one or more statements that might generate an exception
Catch ex As Exception
OUNe O moTe Statements fo execute when an exception occurs
End Try
Example

Private Sub binDisplay_Cick(ByVal sender As System. Object. _
ByVal e As System EventAngs) Handles binDisplay. Click
Try
inFile = 10 File.OpenText{“rapor.td )
Catich ex As Exception
MessageBoShow("Cannot find the report.bx file.”, “File Emor™, _
O, Messag f o)

End Try

End Suby

ifan exception occurs when wsing the Open Text method to open a sequential access file,
the code in the Carch block displays an appropriate message before the procedure ends

Example 2
Private Sub ThiBooksBindingNavigatorSaveltem_Click _

(Byvial sender As System Otsect. ByVal @ As System EventArgs)
Handies lick

Tey
Me Validated)
Me. ThiBocksBindingSource EndEditi)
Me.T: ap 1]
Catch ex As Exceplion
MessageBox.Showlex Message, Book Sellers™,
MassageBaxButinns OK . MessageBoxdcon Information)

End Try
End Sub
if an exception accurs when processing the code in the Try block, the code in the

Cateh block displays a description of the exception before the procedure ends

1154-1-A @ Peter Lo 2010 41 1154-1-A @ Peter Lo 2010 42
Figure 15-12: Basic syntan and examples of the Try.. Catch staterneat
Condition when
Exception Type Exception Occurs Code Example Dim decNumerator As Decimal
o : . _ Dim decDenominator As Decimal
A:gum:nt?\'ul.l}:.xcepncn A variable that has no value Dim strTerm As String : s 8 :
' A Dim decDivision As Decimal
is passed to a procedure Me.lstDisplay.Items.Add(stxrTerm)
DivideByZeroException A value is divided by zero intResult = intNum / 0 decNumerator = Convert.ToDecimal (Me.txtNum.Text)
FormatException A variable is converted to another strTerm = "Code" decDenominator = Convert.ToDecimal (Me.txtDen.Text)
type that is not possible intValue = Convert.ToInt32(strTerm)
NullReferenceException A procedure is called when Dim strTerm as String Try L. .
the result is not possible intvValue = strTerm.Length decDivision = decNumerator / decDenominator
- — — Catch Exception As DivideByZeroException
OverflowException A value exceeds its assigned l?lm intCost as Integer MessageBox.Show("Attempt to divide by zero")
data type intCost = 58 *~ 4000000000 -
End Try
SystemException Generic Catches all other exceptions
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Deployment

Deploy your application to users
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Deploying with an MSI File Overview

B Windows Installer creates .msi files
E Proven technology but no panacea
® Best option for traditional deployment
B Extended to support needs of .NET
® Visual Studio .NET 2003:
— Uses Windows Installer 2.0
— Setup and Deployment project templates
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Deploying with an MSI File
Deploying the .NET Framework

E Framework is not installed automatically
E Distribute using Dotnetfx.exe
E Cannot include in a Visual Studio .NET Setup Project
E Deployment options
— Manual installation
— Bootstrapper
— Electronic Software Distribution
— Active Directory or SMS
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Publishing an Application with Click Once
Deployment

E After an application is completely debugged and working
properly, you can deploy the project

B Deploying a project means placing an executable version of
the program on your hard disk, on a Web server, or on a
network server

E When programming using Visual Basic 2008, you can create a
deployed program by using ClickOnce Deployment

E The deployed version of the program you create can be
installed and executed on any computer that has the .NET
framework installed
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