
CHAP I :  INTRODUCTION TO VB
I.1 The concept of computer programming

Before we begin Visual Basic 6 programming, let us understand some basic concepts of programming. 
- A computer program is an organized list of instructions that, when executed, causes the computer to behave in a predetermined manner. 

- A series of instructions which can be put into a computer in order to make it perform an operation. 

- A programmer is a person whose job is to produce computer programs.

- A Software: the instructions which control what a computer does. It is a computer program.
- A programming language is a language used by the Programmer to write computer programs. 

Without programs, computers are useless. Therefore, programming means designing or creating a set of instructions to ask the computer to carry out certain jobs which normally are very much faster than human beings can do.
- VISUAL BASIC is a high level programming language which was evolved from the earlier DOS(Disk Operating System) version called BASIC. 
Visual Basic is a tool that allows you to develop Windows (Graphic User

Interface - GUI) applications. The applications have a familiar appearance to the

user.
BASIC means Beginners' All-purpose Symbolic Instruction Code. It is a very  easy programming language to learn. The codes look a lot  like English Language. Different software companies produced different version of BASIC, such as Microsoft QBASIC, QUICKBASIC, GWBASIC ,IBM BASICA and so on.
- The VB (Visual BASIC) is an object oriented programming language. It means that it is based on objects. In other words a VB program will be done with objects again called controls like buttons, forms... 

An object is a combination of code and data that can be treated as a unit. An object can be a piece of an application, like a control , a form, a textbox, command button etc. An entire application can also be an object. Objects let you declare variables and procedures once and then reuse them whenever needed.

Each object in Visual Basic is defined by a class. A class describes the variables, properties, procedures, and events of an object. Objects are instances of classes; you can create as many objects you need once you have defined a class.

To understand the relationship between an object and its class, think of cookie cutters and cookies. The cookie cutter is the class. It defines the characteristics of each cookie, for example size and shape. The class is used to create objects. The objects are the cookies.

Two examples in Visual Basic might help illustrate the relationship between classes and objects.

· The controls on the Toolbox in Visual Basic represent classes. When you drag a control from the Toolbox onto a form, you are creating an object — an instance of a class.

· The form you work with at design time is a class. At run time, Visual Basic creates an instance of the form's class — that is, an object.

 Every object has its properties, methods, and events.
· - the properties  define the characteristics of an objects. .  The Properties window consists of two columns: the first is the name of the property, which you cannot change; the second column, which is the property setting that you can change (e.g: color, size, name, caption,.)

.Make sure the form is the active window (click on its title bar if necessary), then locate the Properties window. On the Properties window, change the (Name) property to frmFirst, as shown below:

VB objects are automatically given a "numeric name" (like "Form1", "Form2", etc.).  It is good programming practice to rename these objects to something more meaningful.
 Change the Caption property to My First Program:

- A Method is a procedure built into the class. They are a series of statements that are executed when called. Methods allow us to handle code in a simple and organized fashion.
- An event is a message sent by an object announcing that something has happened. Events are implemented using delegates, a form of object-oriented function pointer that allows a function to be invoked indirectly by way of a reference to the function.
Ex: click, double click, key_press, … are events.

 
SOME PROGRAMMING LANGUAGES 
· FORTRAN (Formula translator) created by IBM in 1957

· COBOL (Common Business Oriented Language) created in 1960

· PASCAL structured programming  created by Wirth, Niklaus in 1968.
· C , C++
· JAVA

· BASIC (Beginner’s All purpose Sympbolic Instruction Code) created in 1963 by John G>Kemeny and Thomas E.Kurtz. adapted to the personal computer in  the middle of 1970 by Bill Gates.

· Etc.

Event Driven Programming
Visual Basic is event-driven, meaning code remains idle until called upon to

respond to some event (button pressing, menu selection, ...). Visual Basic is

governed by an event processor. Nothing happens until an event is detected.

Once an event is detected, the code corresponding to that event (event

procedure) is executed. Program control is then returned to the event processor.

Visual Basic programs are built around events. Events are various things that can happen in a program. this will become clearer when studied in contrast to procedural programming. In procedural languages, an application is written is executed by checking for the program logically through the program statements, one after another. For a temporary phase, the control may be transferred to some other point in a program. While in an event driven application, the program statements are executed only when a particular event calls a specific part of the code that is assigned to the event.

· The code entered in the Change event fires when there is a change in the contents of the TextBox

· The Click event fires when the TextBox control is clicked.

· The MouseMove event fires when the mouse is moved over the TextBox
· Application (Project) is made up of:

· Forms - Windows that you create for user interface

· Controls - Graphical features drawn on forms to allow user interaction

· (text boxes, labels, scroll bars, command buttons, etc.) (Forms and

· Controls are objects.)

· Properties - Every characteristic of a form or control is specified by a

· property. Example properties include names, captions, size, color,

· position, and contents. Visual Basic applies default properties. You can

· change properties at design time or run time.

· Methods - Built-in procedure that can be invoked to impart some action to

· a particular object.

· Event Procedures - Code related to some object. This is the code that is

· executed when a certain event occurs.

· General Procedures - Code not related to objects. This code must be

· invoked by the application.

· Modules - Collection of general procedures, variable declarations, and

· constant definitions used by application.

· Steps in Developing Application

· There are three primary steps involved in building a Visual Basic application:
Modules

Code in Visual Basic is stored in the form of modules. The three kind of modules are Form Modules, Standard Modules and Class Modules. A simple application may contain a single Form, and the code resides in that Form module itself. As the application grows, additional Forms are added and there may be a common code to be executed in several Forms. To avoid the duplication of code, a separate module containing a procedure is created that implements the common code. This is a standard Module.

Class module (.CLS filename extension) are the foundation of the object oriented programming in Visual Basic. New objects can be created by writing code in class modules. Each module can contain:

Declarations : May include constant, type, variable and DLL procedure declarations.

Procedures : A sub function, or property procedure that contain pieces of code that can be executed as a unit.

These are the rules to follow when naming elements in VB - variables, constants, controls, procedures, and so on: 

· A name must begin with a letter.

· May be as much as 255 characters long (but don't forget that somebody has to type the stuff!).

· Must not contain a space or an embedded period or type-declaration characters used to specify a data type; these are ! # % $ & @ 

· Must not be a reserved word (that is part of the code, like Option, for example)

· The dash, although legal, should be avoided because it may be confused with the minus sign. Instead of First-name use First_name or FirstName.

Data types in Visual Basic 6
By default Visual Basic variables are of variant data types. The variant data type can store numeric, date/time or string data. When a variable is declared, a data type is supplied for it that determines the kind of data they can store. The fundamental data types in Visual Basic including variant are integer, long, single, double, string, currency, byte and boolean. Visual Basic supports a vast array of data types. Each data type has limits to the kind of information and the minimum and maximum values it can hold. In addition, some types can interchange with some other types. A list of Visual Basic's simple data types are given below.

1. Numeric
	Byte 
	Store integer values in the range of 0 - 255

	Integer
	Store integer values in the range of (-32,768) - (+ 32,767)

	Long 
	Store integer values in the range of (- 2,147,483,468) - (+ 2,147,483,468)

	Single
	Store floating point value in the range of (-3.4x10-38) - (+ 3.4x1038)

	Double
	Store large floating value which exceeding the single data type value

	Currency
	store monetary values. It supports 4 digits to the right of decimal point and 15 digits to the left 


2. String 
Use to store alphanumeric values. A variable length string can store approximately 4 billion characters

3. Date
Use to store date and time values. A variable declared as date type can store both date and time values and it can store date values 01/01/0100 up to 12/31/9999

4. Boolean
Boolean data types hold either a true or false value. These are not stored as numeric values and cannot be used as such. Values are internally stored as -1 (True) and 0 (False) and any non-zero value is considered as true.

5. Variant
Stores any type of data and is the default Visual Basic data type. In Visual Basic if we declare a variable without any data type by default the data type is assigned as default.

Operators in Visual Basic

Arithmetical Operators
	Operators
	Description
	Example
	Result

	+
	Add
	5+5
	10

	-
	Substract
	10-5
	5

	/
	Divide
	25/5
	5

	\
	Integer Division
	20\3
	6

	*
	Multiply
	5*4
	20

	^
	Exponent (power of)
	3^3
	27

	Mod
	Remainder of division
	20 Mod 6
	2

	&
	String concatenation 
	"George"&" "&"Bush"
	"George Bush"


Relational Operators
	Operators
	Description
	Example 
	Result

	>
	Greater than
	10>8
	True

	<
	Less than
	10<8
	False

	>=
	Greater than or equal to
	20>=10
	True

	<=
	Less than or equal to
	10<=20
	True

	<>
	Not Equal to
	5<>4
	True

	=
	Equal to
	5=7
	False


Logical Operators
	Operators
	Description

	OR
	Operation will be true if either of the operands is true 

	AND
	Operation will be true only if both the operands are true


Starting whit a VB
 
When you start VB from the WIndow Programs menu or from a shortcut, the "New Project" dialog box is displayed, as shown below.
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Note: If this dialog box does not display, someone turned it off by previously checking "Don't show this dialog in the future".  To make it display, you can go to the Tools menu, select Options, and on the Environment tab, select Prompt for Project.  The next time you start VB, this dialog will display.
 
The dialog box will display with the "New" tab active and "Standard EXE" pre-selected.  The other tabs ("Existing" and "Recent") enable you to load a previously saved project. For now, accept the defaults and click Open.
Working with the VB IDE (Integrated Development Environment) – Part 1
Introduction
 
Once you click "Open" on the New Project dialog box, the IDE will look something like the screen-shot shown below.  You'll notice that the IDE contains a main menu bar and several windows (toolbox, form, project explorer, and properties).  You can customize the IDE to some degree to work according to your preferences, which I will address in the next section. 
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The VB6 IDE (which was first introduced in VB5, and has not significantly changed in VB6) is by default, an MDI (Multiple Document Interface) application, where the various windows are "docked" at certain locations of the screen and can interlock with each other (for example, the project explorer and the properties window are initially interlocked with each other). This arrangement looks nice and organized upon first glance, and many people do prefer working with VB using this default setup, or are not aware of the alternatives.
 
In earlier versions of VB, the IDE was an SDI (Single Document Interface), where each of these windows (toolbox, form, project explorer, and properties window) would float "independently" on the Windows desktop.  I found it easy to move from window to window to get to what I needed, and it was particularly easy to design the forms.  With the VB5/VB6 default setup, I feel "boxed in" when designing a form, and if you move one of the other windows (like the Properties window), you may find that it will "re-dock" itself in an area of the screen that you didn't expect, re-arranging all of the other windows – this I find frustrating.  Fortunately, the IDE can be customized to use an SDI arrangement as well as to set other preferences.
Working with the VB IDE – Part 2

Customizing the VB IDE

 
In general, customizing the VB environment can be done by clicking Tools on the VB menu bar, then selecting Options. 
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This causes the tabbed dialog box shown below  to be displayed. Each of the tabs of the Options dialog box will be discussed in turn.
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The Editor Tab
 
The Editor tab of the Options dialog box (shown above), make sure Require Variable Declaration is checked (the VB default is unchecked).  This is the only setting change I strongly recommend that everybody make. Checking this option forces VB to place a line of code reading "Option Explicit" at the beginning of each new module, which in turn forces you to explicitly declare all your variables, just like you have to do in most other languages such as C/C++, Java, COBOL, Pascal, etc.  Leaving this option unchecked lets you revert back to the "old days" of BASIC, where you don't declare variables, but simply use them "on the fly"; this is considered poor programming practice.
 
I would leave all other items on the Editor tab checked, with maybe the exception of Auto Syntax Check.  Whenever you are coding and you move your cursor off of a line that contains a syntax error, the text on that line changes color to red, and – if Auto Syntax Check is in effect – a message box with a cryptic error message pops up, and then you have to click the OK button to get rid of the box and continue coding.  Over the years I had come to find this annoying, because the red color already tells me that I have a problem; I don't need it to "talk to me" too.
 
My preference for Tab Width is 4.
 
 
The Editor Format Tab
 
The only thing I change on the Editor Format tab (shown below) is the Font.  The default font for the editor is Courier, which is fine, but I'm partial to FixedSys. Courier and FixedSys are two of the very few monospaced fonts available.  I strongly recommend using a monospaced, as opposed to a proportional, font for typing code. Monospaced and proportional fonts are contrasted below:
 

This is Courier, a monospaced font, which is a font where every character takes up the same amount of space. A monospaced font should be used for writing code.
 

This is Times New Roman, a proportional font, which is a font in which letters and other characters vary in size. For example, the letters "M" and "W" are much wider than the letters "i" and "l".  A proportional font is standard for most documents.
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The General tab
 
On the General tab (shown below) I change the Width and Height of the Grid Units each to 60 (the default is 120).  This setting has to do with the spacing of the dots on the form at design-time.  The dots on the form act as a guide when you are placing elements on the form to design your GUI (these dots are not visible when your program runs).  Changing these settings to 60 to allow a finer degree of control when designing forms.
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The Docking Tab

 

The Docking tab (shown below) is where you specify which windows in the IDE you would like to able to "dock". As I mentioned earlier, this "docking" is a pet peeve of mine, so I clear (uncheck) all of the boxes on this tab, so that each window floats independently on my Windows desktop as I work with VB. 
 
Note: Due to a quirk in VB, the docking options do not "take" the first time that you change them.  After changing the docking the options, when you restart VB, you must go to the docking tab once again, and redo your changes. The changes should remain in place after that.
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The Environment Tab
 
On the Environment tab (shown below), under "When a program starts", I recommend checking "Prompt to save changes".  This causes your coding changes to be saved before the program runs.  If you leave the default option "Don't save changes" and your program "crashes" when it runs, you could lose a lot of work.  Also, the options under "When Visual Basic starts" control whether or not you see that initial "New Project" dialog box.
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The Advanced Tab
 
It is on the Advanced tab (shown below) that you specify whether or not you want the SDI (Single Document Interface) development environment.  As I mentioned earlier, this is the development environment I prefer, so I always check that box.  The SDI environment allows you to move a form and other windows freely about on the desktop while you are designing, whereas the default "MDI" environment boxes a form in, which I find confining.  (When you switch from MDI to SDI or vice-versa, VB will display a message box indicating that the change will go into effect the next time you start VB.  If you want the change to be effective immediately, you must stop VB then restart it.)
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Once you have set all of the desired options on all tabs of the Options dialog box, click OK.  If you changed from the MDI to the SDI development environment (or vice-versa), the following message appears:
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To have the change take effect, close VB, then restart VB. Recall that, due to a glitch in VB, you must also redo your "docking" changes to have those take effect. 

The InputBox Function

 
Displays a prompt in a dialog box, waits for the user to input text or click a button, and returns a string containing the contents of the text box.
 
Usage:
stringvariable = InputBox(prompt[, title] [, default] [, xpos] [, ypos] [, helpfile, context])
 
The arguments to the InputBox function are described below:
 
	Argument
	Description

	Prompt
	Required. String expression displayed as the message in the dialog box. The maximum length of prompt is approximately 1024 characters, depending on the width of the characters used. 

	Title
	Optional. String expression displayed in the title bar of the dialog box. If you omit title, the application name is placed in the title bar.

	Default
	Optional. String expression displayed in the text box as the default response if no other input is provided. If you omit default, the text box is displayed empty.

	xpos and ypos
	Both optional. Numeric expressions that specify custom positioning of the box on screen (by default, the box is displayed in the center of the screen, which is usually desired).

	helpfile and context
	Both optional. Can be used if a help file has been set up for the application. If either one of these arguments are used, they both must be used.


 
Remarks
If the user clicks OK or presses ENTER , the InputBox function returns whatever is in the text box. If the user clicks Cancel, the function returns a zero-length string ("").
 
 
In the example given in the previous topic, an InputBox was used to obtain the user's name. Recall that a string variable (strName) was declared and used to store the result of the InputBox function:
 
    Dim strName As String
    
    strName = InputBox("Enter your name:", "Input Test")
 
 
Note that the InputBox function in this example used "Enter your name:" as the required prompt argument, and "Input Test" as the optional title argument (which caused that text to be displayed in the title bar of the dialog box). When the program was first run, the InputBox looked like this:
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The user then entered his name into the text area of the InputBox:
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When the user clicked OK, the string "Harry" was stored in the variable strName. Had the user clicked Cancel, the zero-length string ("") would have been stored in strName.
 
 
The next example shows how the default argument is used. 
 
Let's say you need the user to enter an account number, but the majority of the time the program will be processing account "ABC-123". You could provide the string "ABC-123" as the third argument to InputBox:
    
    strAcctID = InputBox("Enter account ID:", "Input Test", "ABC-123")
 
When the program is run, the text entered as the default argument shows up pre-filled and highlighted in the text entry area of the InputBox:
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The user can either accept that and click OK, or they can type the "ABC-123" to enter whatever is required and then click OK.
 
If you wish, set up another "Try It" project, copy folder where you saved the original "Try It" project over to a new folder, open the copied project, and replace the cmdTryIt_Click event with the following code:
 
Private Sub cmdTryIt_Click()
 
    Dim strAcctID As String
    
    strAcctID = InputBox("Enter account ID:", "Input Test", "ABC-123")
    
    Print "Data for account ID "; strAcctID; " will be processed."
    
End Sub
 
When you run the project and click the "Try It" button, the InputBox with the default entry as shown ablove will be displayed. If you accept it and click OK, the output should look like this:
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Download the VB project files for the example above here.
 
The Cls Method
 
Similar to the DOS command that clears the console screen, the Cls method clears all text that was output directly to the form. This is a method that you will rarely use in regular VB applications, although it will suit our purposes for the "Try It" sample programs.
 
As you saw from the initial "Try It" example, to clear text that was directly written to the form, all you need to do is code the keyword Cls on a line by itself.
 
You could have optionally coded formname.Cls, as in:
 
frmTest.Cls
or
Me.Cls
 
(The keyword Me refers to the form in which code is currently running.)
 
Note: The Cls method can also be used with the PictureBox control.
The Print Method – Part 1
Using the Semicolon (;) Separator
 
The Print  Method
 
Print is a fundamental BASIC statement that dates back to the first days of the language in the mid-1960s.  Print is used to display lines of data on a form, picture box, printer, and the immediate (Debug) window; it can also be used to write records of data to a file.  In VB, Print is implemented as a method of the following objects: 
 
         Form                      You can print lines of data directly to the background of a form.  This is done in the examples in the section, although it is not typically done in regular VB applications. Statements that print to a form begin in any of the following ways:
 
                                                            Form1.Print . . .
Me.Print . . .
Print . . .
 
         Picture Box            You can print lines of data or graphics to a  PictureBox control, with syntax beginning like the following:
 
PictureBox1.Print . . .
 
         Debug object         You can print lines of data to the VB Immediate Window, using syntax beginning like the following:
 
Debug.Print . . .
 
         Printer                   You can print lines of data to the Windows default printer, using syntax beginning like the following:
 
Printer.Print . . .
 
 
To write data to a file, the Print # statement is used, using syntax beginning like the following:
 
Print #1, . . .
 
Printing to files is a common way to write data to a sequential file; this will be covered in detail in a later section.
 
The general format for the Print method is: 
 
            [object.]Print [expressionlist] 
 
where object refers to one of the objects mentioned above (Form, PictureBox, Debug window, Printer) and expressionlist            refers to a list of one or more numeric or string expressions to print.
 
Items in the expression list may be separated with semicolons (;) or commas (,).  A semicolon or comma in the expression list determines where the next output begins:
; (semicolon) means print immediately after the last value.
, (comma) means print at the start of the next "print zone". 
 
Printing with the semicolon (;) separator
 
As noted above, items in the expression list of a Print statement that are separated by semicolons print immediately after one another.  In the statement
 
      Print "Hello,"; strName; "How are you today?"
 
If strName contained "HARRY", the Print statement would generate the following output:
 
            Hello,HARRYHow are you today?
 
As you can see, there is a slight problem which is easily fixed.  But first, make sure you understand that the Print statement above contains three distinct items in its expression list:  the string constant "Hello,", the string variable strName (whose contents will be printed when the Print statement is executed), and the string constant "How are you today?".  Note that each item was printed immediately one after the other.
 
The problem is fixed by adding a blank space to the end of the first string constant (within the quotes) and adding a period and a blank space to the beginning of the last string constant (within the quotes):
 
            Print "Hello, "; strName; ". How are you today?"
 
This fixed Print statement would generate better looking output:
 
      Hello, HARRY. How are you today?
 
Now consider another program segment:
 
      intSum = intFirstNum + intSecondNum
      Print "The sum of"; intFirstNum; "and"; intSecondNum; "is"; intSum
 
Assuming all the variables involved were numeric, and that intFirstNum contained 3 and intSecondNum contained 2,  the Print statement would generate:
 
            The sum of 3 and 2 is 5
 
Note that there are six distinct items in the Print statement's expression list:  the string constant "The sum of", the content of the variable intFirstNum, the string constant "and", the content of the variable intSecondNum, the string constant "is", and the content of the variable intSum.
 
Note that it was not necessary to place extra spaces in the string constants of the Print statement this time.  That is because, by default,  VB always outputs numeric items with a leading sign and a trailing space.  (If the sign of the number is positive, a blank space will print; if negative, a "-" will print.)
 
If a Print statement ends with a semicolon, any item printed by a subsequent Print statement will be printed on the same line, immediately following the last item that was printed.  In effect, a semicolon at the end of a Print statement suppresses the carriage return/line feed to the next line.
 
Examples:
 
	Print Statements
	Output

	Print "Hello";
Print "There"
	 
HelloThere

	For intX = 1 To 10
    Print intX;
Next 
	 
 
1  2  3  4  5  6  7  8  9  10

	For intX = 1 To 10
    Print "*";
Next 
	 
 
**********


 
Note: For/Next and other looping constructs will be discussed in a later topic.
 
The Print Method – Part 2
Using the Comma (,) Separator
 
Note: The formatting option for Print discussed in this topic is only meaningful if the object you are printing to is set to a monospaced font (like Courier or Fixedsys).  The output will not look right if the object is set to a proportional font (like the default MS Sans Serif, Times New Roman, etc.).
 
When items the expression list of the Print statement are separated by commas, VB looks at the line as a series of "zones" consisting of 14 characters each, and VB moves to the next "print zone" before printing the item following the comma.  (Note: In previous versions of BASIC such as QBasic, you were limited to five zones per line; this is not true in VB).
 
Consider the following program segment:
 
    Print "   BAND MEMBERS"
    Print
    Print "NAME", "INSTRUMENT"
    Print "----", "----------"
    Print "PAUL", "RHYTHM"
    Print "GENE", "BASS"
    Print "ACE", "LEAD"
    Print "PETER", "DRUMS"
    Print , , "COBO CONFERENCE CENTER"
    Print , "Detroit", "Michigan", , "48226"
 
The Print statements above would cause the following output to be generated (the shaded area below is a guide to show you what positions the items would be printed in, the shaded portion would not actually print):
 
Zone 1        Zone 2        Zone 3        Zone 4        Zone 5        
              1             2             4             5            7
1.............5.............9.............3.............7............0
   BAND MEMBERS
 
NAME          INSTRUMENT
----          ----------
PAUL          RHYTHM
GENE          BASS
ACE           LEAD
PETER         DRUMS
                            COBO CONFERENCE CENTER
              Detroit       Michigan                    48226
 
If a particular item consists of more than 14 characters, that item will take up as many print zones as are necessary, shifting the other items over to adjacent zones.  For example, the statement
 
            Print "ABC", "HENRY WADSWORTH LONGFELLOW", "DEF"
 
causes the following output to be generated:
 
Zone 1        Zone 2        Zone 3        Zone 4        Zone 5        
              1             2             4             5            7
1.............5.............9.............3.............7............0
ABC           HENRY WADSWORTH LONGFELLOW  DEF
 
Note: In all the "print zone" examples above, only string constants were used in the expression list, but of course numeric constants and string or numeric variables can certainly be used (and the "leading sign / trailing space" rule would still apply for numeric items).
 
If you wish, set up another "Try It" project, and place the sample Print statements in the cmdTryIt_Click event, as follows:
 
Private Sub cmdTryIt_Click()
 
    Print "   BAND MEMBERS"
    Print
    Print "NAME", "INSTRUMENT"
    Print "----", "----------"
    Print "PAUL", "RHYTHM"
    Print "GENE", "BASS"
    Print "ACE", "LEAD"
    Print "PETER", "DRUMS"
    Print , , "COBO CONFERENCE CENTER"
    Print , "Detroit", "Michigan", , "48226"
    Print "ABC", "HENRY WADSWORTH LONGFELLOW", "DEF"
 
End Sub
 
When you run the project and click the "Try It" button, the output should look like this:
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Download the VB project code for the example above here.
The Print Method – Part 3
Using the Tab(n) function
 
Note: The formatting option for Print discussed in this topic is only meaningful if the object you are printing to is set to a monospaced font (like Courier or Fixedsys).  The output will not look right if the object is set to a proportional font (like the default MS Sans Serif, Times New Roman, etc.).
 
The Tab function can be used only in the expression list of a Print statement and is written Tab(n).  Tab is the name of the function; the expression in parentheses is called the argument.  The argument n refers to a position on a line.  The value n indicates an absolute position, not a relative one, on the output line.  The first position on a line is Tab(1), the thirtieth position is Tab(30), and the fiftieth position is Tab(50), and so on.  For example, the statement
 
            Print Tab(10); "ORD NBR"; Tab(25); "PRODUCT"
 
causes the following output to be generated:
 
         1    1    2    2    3    3    4    4    5    5  
1...5....0....5....0....5....0....5....0....5....0....5...
         ORD NBR        PRODUCT      
 
The characters ORD NBR start in column 10 and the characters PRODUCT start in column 25.
 
If the number specified in the Tab function precedes the current position, the item is printed at that tab position on the next line.  For example, the statement
 
            Print Tab(25); "ORD NBR"; Tab(10); "PRODUCT"
 
causes the following output to be generated:
 
         1    1    2    2    3    3    4    4    5    5  
1...5....0....5....0....5....0....5....0....5....0....5...
                        ORD NBR
         PRODUCT      
 
Consider the following program segment:
 
Print Tab(23); "ADMIN PHONE LIST"
Print
Print "ADMIN NAME"; Tab(27); "EXTENSION"; Tab(45); "DEPARTMENT"
Print
Print "JIM JOHNSON"; Tab(29); "8968"; Tab(45); "FINANCE"
Print "KAY KLEINMAN"; Tab(29); "7724"; Tab(45); "HUM RES"
Print
Print Tab(10); "END OF REPORT"
 
 
The Print statements above would cause the following output to be generated :
 
         1    1    2    2    3    3    4    4    5    5  
1...5....0....5....0....5....0....5....0....5....0....5...
                      ADMIN PHONE LIST
 
ADMIN NAME                EXTENSION         DEPARTMENT
 
JIM JOHNSON                 8968            FINANCE
KAY KLEINMAN                7724            HUM RES
 
         END OF REPORT
 
Note: In all the "Tab" examples above, only string constants were used in the expression list, but of course numeric constants and string or numeric variables can certainly be used (and the "leading sign / trailing space" rule would still apply for numeric items).
 
If you wish, set up another "Try It" project, and place the sample Print statements in the cmdTryIt_Click event, as follows:
 
Private Sub cmdTryIt_Click()
 
    Print Tab(23); "ADMIN PHONE LIST"
    Print
    Print "ADMIN NAME"; Tab(27); "EXTENSION"; Tab(45); "DEPARTMENT"
    Print
    Print "JIM JOHNSON"; Tab(29); "8968"; Tab(45); "FINANCE"
    Print "KAY KLEINMAN"; Tab(29); "7724"; Tab(45); "HUM RES"
    Print
    Print Tab(10); "END OF REPORT"
 
End Sub
 
When you run the project and click the "Try It" button, the output should look like this:
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Download the VB project code for the example above here.
The Print Method – Part 3
Using the Tab(n) function
 
Note: The formatting option for Print discussed in this topic is only meaningful if the object you are printing to is set to a monospaced font (like Courier or Fixedsys).  The output will not look right if the object is set to a proportional font (like the default MS Sans Serif, Times New Roman, etc.).
 
The Tab function can be used only in the expression list of a Print statement and is written Tab(n).  Tab is the name of the function; the expression in parentheses is called the argument.  The argument n refers to a position on a line.  The value n indicates an absolute position, not a relative one, on the output line.  The first position on a line is Tab(1), the thirtieth position is Tab(30), and the fiftieth position is Tab(50), and so on.  For example, the statement
 
            Print Tab(10); "ORD NBR"; Tab(25); "PRODUCT"
 
causes the following output to be generated:
 
         1    1    2    2    3    3    4    4    5    5  
1...5....0....5....0....5....0....5....0....5....0....5...
         ORD NBR        PRODUCT      
 
The characters ORD NBR start in column 10 and the characters PRODUCT start in column 25.
 
If the number specified in the Tab function precedes the current position, the item is printed at that tab position on the next line.  For example, the statement
 
            Print Tab(25); "ORD NBR"; Tab(10); "PRODUCT"
 
causes the following output to be generated:
 
         1    1    2    2    3    3    4    4    5    5  
1...5....0....5....0....5....0....5....0....5....0....5...
                        ORD NBR
         PRODUCT      
 
Consider the following program segment:
 
Print Tab(23); "ADMIN PHONE LIST"
Print
Print "ADMIN NAME"; Tab(27); "EXTENSION"; Tab(45); "DEPARTMENT"
Print
Print "JIM JOHNSON"; Tab(29); "8968"; Tab(45); "FINANCE"
Print "KAY KLEINMAN"; Tab(29); "7724"; Tab(45); "HUM RES"
Print
Print Tab(10); "END OF REPORT"
 
 
The Print statements above would cause the following output to be generated :
 
         1    1    2    2    3    3    4    4    5    5  
1...5....0....5....0....5....0....5....0....5....0....5...
                      ADMIN PHONE LIST
 
ADMIN NAME                EXTENSION         DEPARTMENT
 
JIM JOHNSON                 8968            FINANCE
KAY KLEINMAN                7724            HUM RES
 
         END OF REPORT
 
Note: In all the "Tab" examples above, only string constants were used in the expression list, but of course numeric constants and string or numeric variables can certainly be used (and the "leading sign / trailing space" rule would still apply for numeric items).
 
If you wish, set up another "Try It" project, and place the sample Print statements in the cmdTryIt_Click event, as follows:
 
Private Sub cmdTryIt_Click()
 
    Print Tab(23); "ADMIN PHONE LIST"
    Print
    Print "ADMIN NAME"; Tab(27); "EXTENSION"; Tab(45); "DEPARTMENT"
    Print
    Print "JIM JOHNSON"; Tab(29); "8968"; Tab(45); "FINANCE"
    Print "KAY KLEINMAN"; Tab(29); "7724"; Tab(45); "HUM RES"
    Print
    Print Tab(10); "END OF REPORT"
 
End Sub
 
When you run the project and click the "Try It" button, the output should look like this:
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Download the VB project code for the example above here.
The MsgBox Function
 
So far we have been using the Print statement to display output.  Another method for displaying messages is to use VB's MsgBox function.  The MsgBox function displays a message in a dialog box, waits for the user to click a button, and returns an Integer indicating which button the user clicked.
 
Syntax:
MsgBox(prompt[, buttons] [, title] [, helpfile, context])
 
The MsgBox function syntax has these parts:
 
	Part
	Description

	prompt
	Required. String expression displayed as the message in the dialog box. The maximum length of prompt is approximately 1024 characters, depending on the width of the characters used. 

	buttons
	Optional. Numeric expression that is the sum of values specifying the number and type of buttons to display, the icon style to use, the identity of the default button, and the modality of the message box. If omitted, the default value for buttons is 0 (which causes only an OK button to be displayed with no icon). The buttons argument is explained in more detail below.

	title
	Optional. String expression displayed in the title bar of the dialog box. If you omit title, the application name is placed in the title bar.

	helpfile and context
	Both optional. These arguments are only applicable when a Help file has been set up to work with the application.


 
The buttons argument 
The first group of values (0–5) describes the number and type of buttons displayed in the dialog box; the second group (16, 32, 48, 64) describes the icon style; the third group (0, 256, 512, 768) determines which button is the default; and the fourth group (0, 4096) determines the modality of the message box. When adding numbers to create a final value for the buttons argument, use only one number from each group.
 
First Group - Determines which buttons to display:
 
	Constant
	Value
	Description

	vbOKOnly
	0
	Display OK button only.

	vbOKCancel
	1
	Display OK and Cancel buttons.

	vbAbortRetryIgnore
	2
	Display Abort, Retry, and Ignore buttons.

	vbYesNoCancel
	3
	Display Yes, No, and Cancel buttons.

	vbYesNo
	4
	Display Yes and No buttons.

	vbRetryCancel
	5
	Display Retry and Cancel buttons.


 
Second Group - Determines which icon to display:
 
	Constant
	Value
	Description
	Icon

	vbCritical
	16
	Display Critical Message icon. 
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	vbQuestion
	32
	Display Warning Query (question mark) icon.
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	vbExclamation
	48
	Display Warning Message icon.
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	vbInformation
	64
	Display Information Message icon.
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Third Group - Determines which button is the default:
 
	Constant
	Value
	Description

	vbDefaultButton1
	0
	First button is default.

	vbDefaultButton2
	256
	Second button is default.

	vbDefaultButton3
	512
	Third button is default.

	vbDefaultButton4
	768
	Fourth button is default (applicable only if a Help button has been added).


 
Fourth Group               Determines the modality of the message box. Note – generally, you would not need to use a constant from this group, as you would want to use the default (application modal). If you specified "system modal", you would be "hogging" Windows – i.e., if a user had another app open, like Word or Excel, they would not be able to get back to it until they responded to your app's message box.
 
	Constant
	Value
	Description

	vbApplicationModal
	0
	Application modal; the user must respond to the message box before continuing work in the current application.

	vbSystemModal
	4096
	System modal; all applications are suspended until the user responds to the message box.


 
There is a fifth group of constants that can be used for the buttons argument which would only be used under special circumstances:
 
	Constant
	Value
	Description

	vbMsgBoxHelpButton
	16384
	Adds Help button to the message box 

	VbMsgBoxSetForeground
	65536
	Specifies the message box window as the foreground window

	vbMsgBoxRight
	524288
	Text is right aligned

	vbMsgBoxRtlReading
	1048576
	Specifies text should appear as right-to-left reading on Hebrew and Arabic systems


 
When you use MsgBox to with the option to display more than one button (i.e., from the first group, anything other than "vbOKOnly"), you can test which button the user clicked by comparing the return value of the Msgbox function with one of these values:
 
	Constant
	Value
	Description

	vbOK
	1
	The OK button was pressed

	vbCancel
	2
	The Cancel button was pressed

	vbAbort
	3
	The Abort button was pressed

	vbRetry
	4
	The Retry button was pressed

	vbIgnore
	5
	The Ignore button was pressed

	vbYes
	6
	The Yes button was pressed

	vbNo
	7
	The No button was pressed


            
Note:    To try any of the MsgBox examples, you can simply start a new project, double-click on the form, and place the code in the Form_Load event.
 
There are two basic ways to use MsgBox, depending on whether or not you need to know which button the user clicked.
 
         If you do NOT need to test which button the user clicked (i.e., you displayed a message box with only an OK button), then you can use MsgBox as if you were calling a Sub. You can use the following syntax:
 
Msgbox arguments
-or-
Call MsgBox(arguments) 
 
            Examples:
 
o        The statement
 
MsgBox "Hello there!"
                        
causes the following box to be displayed:
 
                                                            [image: image23.jpg]Hellothere!




 
 
                        This is the simplest use of MsgBox: it uses only the required prompt argument. Since the buttons argument was omitted, the default (OK button with no icons) was used; and since the title argument was omitted, the default title (the project name) was displayed in the title bar.
 
o        The statement
 
MsgBox "The Last Name field must not be blank.", _
       vbExclamation, _
       "Last Name"
                        
causes the following box to be displayed:
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                        This is how a data entry error might be displayed. Note that vbExclamation was specified for the buttons argument to specify what icon should be displayed – the fact that we did not add a value from the first group still causes only the OK button to be displayed. If you wanted to explicitly indicate that only the OK button should be displayed along with the exclamation icon, you could have coded the second argument as 
 
vbExclamation + vbOKOnly
                        
making the full statement read:
 
MsgBox "The Last Name field must not be blank.", _
       vbExclamation + vbOKOnly, _
       "Last Name"     
 
            Remember, for the buttons argument, you can add one value from each of the four groups.
 
                        An alternative (not recommended) is to use the hard-coded number for the buttons argument, as in:
 
MsgBox "The Last Name field must not be blank.", 48, "Last Name"     
 
                        Note also that this example provided a value for the title argument ("Last Name"), which causes that  text to be displayed in the box's title bar.
 
The format of the MsgBox statement used in this example could also be used for more critical errors (such as a database problem) by using the vbCritical  icon. You may also want to use the name of the Sub or Function in which the error occurred for your title argument.
 
Example:
 
MsgBox "A bad database error has occurred.", _
       vbCritical, _
       "UpdateCustomerTable"     
 
Result:
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         If you DO need to test which button the user clicked (i.e., you displayed a message box with more than one button), then you must use MsgBox as a function, using the following syntax:
 
IntegerVariable = Msgbox (arguments)
 
            One of the more common uses of MsgBox is to ask a Yes/No question of the user and perform processing based on their response, as in the following example:
 
Dim intResponse As Integer
 
intResponse = MsgBox("Are you sure you want to quit?", _
                     vbYesNo + vbQuestion, _
                     "Quit")
 
If intResponse = vbYes Then
    End
End If    
 
The following message box would be displayed:
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            After the user clicks a button, you would test the return variable (intResponse) for a value of vbYes or vbNo (6 or 7).
 
Note that the use of the built-in constants makes the code more readable. The statement
 
intResponse = MsgBox("Are you sure you want to quit?", _
                     vbYesNo + vbQuestion, _
                     "Quit")
is more readable than
 
intResponse = MsgBox("Are you sure you want to quit?", 36, "Quit")
and
 
If intResponse = vbYes Then
 
is more readable than
 
If intResponse = 6 Then
 
 
            In that you can use a function anywhere a variable can be used, you could use the MsgBox function directly in an if statement without using a separate variable to hold the result ("intResponse" in this case). For example, the above example could have been coded as:
 
If MsgBox("Are you sure you want to quit?", _
          vbYesNo + vbQuestion, _
          "Quit")= vbYes Then
    End
End If    
 
 
Note: If desired you could place the code for this example in the cmdExit_Click event of any of the "Try It" projects.
 
Following is an example using the vbDefaultButton2 constant:
 
Dim intResponse As Integer
 
intResponse = MsgBox("Are you sure you want to delete all of the rows " _
                   & "in the Customer table?", _
                     vbYesNo + vbQuestion + vbDefaultButton2, _
                     "Delete")
 
If intResponse = vbYes Then
    ' delete the rows ...
End If    
 
The message box displayed by this example would look like this:
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The sample project for this topic contains a command button for each MsgBox example given above. 
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Download the VB project code for the example above here.
 
PrintForm
The PrintForm method sends an image of the current form to the default printer.
The sample application prints the image of the form shown below without the command buttons:
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The code for this application is quite sparse (as it does not actually perform any calculations).
 
The Form_Load event contains code to center the form on the screen and to format the Date and Time labels:
 
Private Sub Form_Load()
 
    'center the form:
    Me.Top = (Screen.Height - Me.Height) / 2
    Me.Left = (Screen.Width - Me.Width) / 2
 
    'display date & time
    lblDate.Caption = Format$(Date, "m/d/yyyy")
    lblTime.Caption = Format$(Time, "h:nn AM/PM")
 
End Sub
 
The Click event for the Print button (cmdPrint_Click) hides the two command buttons (by setting their Visible properties to False), issues the PrintForm statement, then makes the buttons visible again:
 
Private Sub cmdPrint_Click()
 
    cmdPrint.Visible = False
    cmdExit.Visible = False
    
    PrintForm
    
    cmdPrint.Visible = True
    cmdExit.Visible = True
    
End Sub
 
The Click event for the Exit button (cmdExit_Click) ends the program by issuing the End command.
 
Private Sub cmdExit_Click()
    End
End Sub
 
Download the project files for this sample application here.
Basic Hard Copy Printing
 
This sample application demonstrates how to print a basic hard copy report using the VB Printer object. It should be stated that there are several options for printing reports through a Visual Basic program – reports can be created through a "report designer" application such as Crystal Reports, the VB Data Report Designer, the MS-Access Reports feature, and third-party products such as Active Reports; the functionality of MS-Excel and MS-Word can also be harnessed to print from VB. Still, there are times when a basic plain-text printout will do just fine, and the overhead of the aforementioned products is not necessary. The native VB Printer object can be used to produce a basic plain-text printout with low processing overhead. While the Printer object can be used to produce "fancy" printouts with various graphics, lines, boxes, and a mixture of fonts, we're having none of that here.
 
This sample application produces an "old school" plain text report with one font, Courier New 10 point. With a monospaced font like Courier, we can determine the number of characters that will fit on one line and the number of lines that will fit on one page. By knowing the number of characters that can fit on one line, we can  plan the format of the data to be presented. By knowing the number of lines that will fit on one page, we can use logic to perform page breaks and print headings when a page fills up with data. Assuming a standard page size of 8 ½ by 11, we can fit approximately 80 characters per line (with extra characters for a left margin), and 60 lines per page (with extra lines for a top margin).
 
The application reads in a comma-delimited text file of customer records. Each record contains the following fields: last name, first name, address, city, state, and zip code. The determination for how these fields are to be laid out on the printed line is as follows: 19 characters for the first and last name combined, 1 space separator, 26 characters for the address, 1 space separator, 23 characters for the city, 1 space separator, 2 characters for the state, 2 space separator, 5 characters for the zip code. Main headings with date, time, and page number as well as column headings will appear at the top of each page. An excerpt of the printed report is shown below:
 
	     
     Print Date: 04/13/05           THE VBPROGRAMMER.COM                      Page:  1
     Print Time: 22:32:12             CUSTOMER LIST
 
     CUSTOMER NAME        ADDRESS                    CITY                    ST  ZIP
     -------------        -------                    ----                    --  ---
 
     Dorothy Durgan       900 Fergusson Fountain     Fousmarck               IL  94815
     Liana Donnelly       210 Chapman Way            Ontamden                KY  76925
     Carolyn Ullrich      310 Charm Gardens          Camdeven                LA  80590
     Lavonne Hamill       520 Carnegy Circle         Champacoma              RI  13211
     Brandi Davis         520 Esplanade Park         Long Camderden          ID  02841
     Rocco Emard          520 Redmond Avenue         Clevernton              KS  04223
     Lilliana Becker      430 Carnac Drive           Norfowtucket            AR  14962
     Jaquelin King        340 Christmas Drive        Evansvivis              MI  41296
     Emmy Walter          440 Chapman End            Norwaron                WI  84848
     Abril Hahn           840 Library Close          Bouldegas Plains        KS  79763
     Ashtyn Conn          940 Semantic Avenue        Bristopeka Vista        RI  10534
     Reba Watsica         150 Portuguese Circle      Councintation           TX  93872
     Michel Crooks        550 Old Stage Circle       Coraston                NE  39978
     Wilda Bogisich       460 Marine Street          Cloviple                MI  19259
     Bethel Mosciski      660 Sunset Hill Close      Roanoma                 LA  66311
     Wyman Spencer        670 Chichester View        Loracisco               TX  08508
     Josiah Hettinger     770 Massen Lane            Santa Fullesburg        AL  13986
     Felicia Jacobs       870 Military Fountain      Renolsom                AK  24264
     Gladyce Conn         580 Gravel Pit Park        Comptonix               ND  66546
     Donnie Auer          880 New Queens Way         Washinnetonka           HI  07913
     Tito Hirthe          980 Bastion Road           West Rialtodondo        AK  36004
     Ulises Satterfield   190 North Williston Park   St.Huntsviswell         ND  80783
     Bailey Sauer         290 Carnac Avenue          Austircester            MD  94335
     Liam Bednar          890 River Cove Fountain    Ogdeson                 LA  69744
 


 
The user interface isn't much to speak of. There are two command buttons: "Print Customer List", which causes the above report to be printed, and an "Exit" button which ends the application.
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The commented code for this application is shown below. A handful of techniques are introduced here which have not been covered in the previous tutorials, but will be in later tutorials.
 
	Option Explicit
 
'-----------------------------------------------------------------------------
Private Sub cmdPrint_Click()
'-----------------------------------------------------------------------------
    
    Dim intLineCtr          As Integer
    Dim intPageCtr          As Integer
    Dim intX                As Integer
    Dim strCustFileName     As String
    Dim strBackSlash        As String
    Dim intCustFileNbr      As Integer
    
    Dim strFirstName        As String
    Dim strLastName         As String
    Dim strAddr             As String
    Dim strCity             As String
    Dim strState            As String
    Dim strZip              As String
 
    Const intLINE_START_POS As Integer = 6
    Const intLINES_PER_PAGE As Integer = 60
    
    ' Have the user make sure his/her printer is ready ...
    If MsgBox("Make sure your printer is on-line and " _
            & "loaded with paper.", vbOKCancel, "Check Printer") = vbCancel _
    Then
        Exit Sub
    End If
    
    ' Set the printer font to Courier, if available (otherwise, we would be
    ' relying on the default font for the Windows printer, which may or
    ' may not be set to an appropriate font) ...
    For intX = 0 To Printer.FontCount - 1
        If Printer.Fonts(intX) Like "Courier*" Then
            Printer.FontName = Printer.Fonts(intX)
            Exit For
        End If
    Next
    
    Printer.FontSize = 10
    
    ' initialize report variables ...
    intPageCtr = 0
    intLineCtr = 99 ' initialize line counter to an arbitrarily high number
                    ' to force the first page break
                    
    ' prepare file name & number
    strBackSlash = IIf(Right$(App.Path, 1) = "\", "", "\")
    strCustFileName = App.Path & strBackSlash & "customer.txt"
    intCustFileNbr = FreeFile
 
    ' open the input file
    Open strCustFileName For Input As #intCustFileNbr
    
    ' read and print all the records in the input file
    Do Until EOF(intCustFileNbr)
        ' read a record from the input file and store the fields there into VB variables
        Input #intCustFileNbr, strLastName, strFirstName, strAddr, strCity, strState, strZip
        ' if the number of lines printed so far exceeds the maximum number of lines
        ' allowed on a page, invoke the PrintHeadings subroutine to do a page break
        If intLineCtr > intLINES_PER_PAGE Then
            GoSub PrintHeadings
        End If
        ' print a line of data
        Printer.Print Tab(intLINE_START_POS); _
                      strFirstName & " " & strLastName; _
                      Tab(21 + intLINE_START_POS); _
                      strAddr; _
                      Tab(48 + intLINE_START_POS); _
                      strCity; _
                      Tab(72 + intLINE_START_POS); _
                      strState; _
                      Tab(76 + intLINE_START_POS); _
                      strZip
        ' increment the line count
        intLineCtr = intLineCtr + 1
    Loop
 
    ' close the input file
    Close #intCustFileNbr
 
    ' Important! When done, the EndDoc method of the Printer object must be invoked.
    ' The EndDoc method terminates a print operation sent to the Printer object,
    ' releasing the document to the print device or spooler.
    Printer.EndDoc
    
    cmdExit.SetFocus
    
    Exit Sub
 
 
' internal subroutine to print report headings
'------------
PrintHeadings:
'------------
    ' If we are about to print any page other than the first, invoke the NewPage
    ' method to perform a page break. The NewPage method advances to the next
    ' printer page and resets the print position to the upper-left corner of the
    ' new page.
    If intPageCtr > 0 Then
        Printer.NewPage
    End If
    ' increment the page counter
    intPageCtr = intPageCtr + 1
    
    ' Print 4 blank lines, which provides a for top margin. These four lines do NOT
    ' count toward the limit of 60 lines.
    Printer.Print
    Printer.Print
    Printer.Print
    Printer.Print
    
    ' Print the main headings
    Printer.Print Tab(intLINE_START_POS); _
                  "Print Date: "; _
                  Format$(Date, "mm/dd/yy"); _
                  Tab(intLINE_START_POS + 31); _
                  "THE VBPROGRAMMER.COM"; _
                  Tab(intLINE_START_POS + 73); _
                  "Page:"; _
                  Format$(intPageCtr, "@@@")
    Printer.Print Tab(intLINE_START_POS); _
                  "Print Time: "; _
                  Format$(Time, "hh:nn:ss"); _
                  Tab(intLINE_START_POS + 33); _
                  "CUSTOMER LIST"
    Printer.Print
    ' Print the column headings
    Printer.Print Tab(intLINE_START_POS); _
                  "CUSTOMER NAME"; _
                  Tab(21 + intLINE_START_POS); _
                  "ADDRESS"; _
                  Tab(48 + intLINE_START_POS); _
                  "CITY"; _
                  Tab(72 + intLINE_START_POS); _
                  "ST"; _
                  Tab(76 + intLINE_START_POS); _
                  "ZIP"
    Printer.Print Tab(intLINE_START_POS); _
                  "-------------"; _
                  Tab(21 + intLINE_START_POS); _
                  "-------"; _
                  Tab(48 + intLINE_START_POS); _
                  "----"; _
                  Tab(72 + intLINE_START_POS); _
                  "--"; _
                  Tab(76 + intLINE_START_POS); _
                  "---"
    Printer.Print
    ' reset the line counter to reflect the number of lines that have now
    ' been printed on the new page.
    intLineCtr = 6
    Return
 
End Sub
 
'-----------------------------------------------------------------------------
Private Sub cmdExit_Click()
'-----------------------------------------------------------------------------
    End
End Sub


 
Download the project files for this sample application here.
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