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Introducing Programming Fundamentals with Visual Basic .NET

In this project, you learn how to

Use validation routines 

Format data

Display messages

Understand error handling

Use Unstructured Error Handling

Use Structured Error Handling


















***Page break***

Why Would I Do This?

While it is desirable to write programs that work perfectly, this is seldom possible. As applications interact with other systems and databases, the number of places where code can break increases. Although you cannot always prevent an error from occurring, it is possible to manage errors gracefully. In this project, you explore several error-handling strategies and the Error Provider provided with Visual Basic .NET to improve your ability to manage errors.  

Mr. Traylor has decided to standardize how error handling is implemented at the e-Selections division of Selections, Inc. Having so many developers at first was beneficial and work was generated at a record pace. Unfortunately, since each developer wrote code differently, it has become difficult to maintain and support the code they wrote. It is time to learn how to create code that you  shared and standardized within Visual Basic .NET. 

Validation routines is implemented that check for valid data during data entry. Visual Basic .NET has an Error Provider facility that provides extensive error-handling features. 

You finalize the Fundamentals program to learn how this facility is used, and then return to the Pay Transaction System in the next project to create forms that you link to a database.

***begin project summary***

Project Summary

You are progressing well with The Pay Transaction System project and soon you   generate paychecks. Since payroll is sensitive information, and paychecks need to  be carefully processed, it helps to know validation routines and error handling. is
Figure 8.1 shows the process of creating and saving a document you can use later.

***Insert Figure 8.1
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Figure 8.1

***End Project Summary***

***End project opener***

***begin To extend you knowledge***

To Extend Your Knowledge[el]

Using the Error Provider

Your Windows Forms application needs to validate user input. This is especially true with dialog boxes, as you should inform users if they make a processing error before continuing forward. 

The Error Provider provides a visual cue of a user input error. In Lesson 1, you  edit properties (Table 9.1) of the HelpDeskTracker data entry form to use the Error Provider.

***Begin table***

Table Number 9.1

HelpDeskTracker properties:

	Property
	Description

	CausesValidation
	Indicates whether selecting this control causes conditions on the controls requiring validation

	Validated
	Occurs when the control is finished performing its validation logic

	Validating
	Occurs when the control is validating user input (that is, when the control loses focus)


***end table***

***end To extend you knowledge***

Lesson 1: Use Validation Routines

You use forms or dialog boxes to enable users to enter data. Visual Basic .NET provides a model for coding validation of information that you enter. Given a data entry form with a button, the user clicks the button when finished, and the validation code runs to ensure that the data is valid. A Cancel buttonavoids validation.

The CausesValidation property and the Validating/Validated events exist on every control. To provide input validation, set the CausesValidation property to True on every data entry control, such as a text box, radio button, or combo box
, and also on any button that causes the data to be used or saved, such as OK, Save, Continue, and Next. 

On buttons such as Help, Cancel, Previous, or other buttons where you do not care whether the data is valid, set the CausesValidation property to False. Next, place the code to check whether the field data is valid in the validating event. When the user attempts to switch the focus to a control where CausesValidation is True, then the Validating event raises on each of the edit controls that receivefocus since the last time you pressed a control where CausesValidation is True.

In the following example, you  add validation code to the HelpDeskTracker form.

To Use a Validation Routine
1
Choose View | Solution Explorer and double-click the HelpDeskTracker.vb file to view the form in design mode. 

2
Click the Request Number field (txtRequestNumber) to select it.

3
Choose View | Properties and then verify that the CausesValidation property is True, as seen in Figure 9.2.

***Insert Figure 9.2
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Figure 9.2

***begin Callouts***

A - HelpDeskTracker.vb form

B - Request Number text box is selected

C - CausesValidation property is True in the Properties window

***End Callouts***

4
Select the Date Opened control (dtpDateOpened) and verify that the CausesValidation property is also set to True.

5
Click the Close {xIc019} button and change the CausesValidation property to False. Double-click the Close button and type me.close, as seen in Figure 9.3.

***Insert Figure 9.3
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Figure 9.3

***begin Callouts:***

A - HelpDeskTracker.vb form

B - btnClose is selected

C - CausesValidation property is set to False

***end callouts***

6
Double-click the Request Number (txtRequestNumber) field to view code, select the txtRequestNumber control from the top left drop-down list, and then select the Validating event from the top right drop-down list. Type the code provided in Figure 9.4 into the txtRequestNumber_Validating event.

***Insert Figure 9.4
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Figure 9.4

***begin Callouts:***

A - HelpDeskTracker.vb form

B - Request Number text box is selected

C - CausesValidation property is True in the Properties window

***end callouts***

7
Choose File | Save All.

8
Press $$$F5$$$ and the $$$Tab$$$ key until the focus leaves the Request Number field; then verify that a warning appears indicating that the Request Number is required. Click the OK button to continue. You can also choose Debug | Start to run the program.

9
Click the Close button and verify that no warning appears and the Switchboard form reappears as expected, as seen in Figure 9.5.

***Insert Figure 9.5
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Figure 9.5

***begin Callouts:***

A - HelpDeskTracker.vb form

B - Request Number field is intentionally left empty

C - Warning message appears when the focus leaves the Request Number field

D - Close button should not cause the warning

***end callouts***

10
Click the Close button.

Check for valid data only when the user clicks the OK button. This permits users to exit if they click the Cancel button without having to complete the form.

Lesson 2: Format Data

The Format command is one of the most powerful commands for quickly generating output in a desired format. In this lesson,  you return to the Switchboard form and display samples of formatted code.

To Format Data
1
Choose View | Solution Explorer and then double-click the Switchboard.vb file to view the form in design mode. Double-click the Formatting Data Demo button to view code. 

FormatCurrency is a specialized formatting command for easily generating output in a currency format. FormatDateTime returns a string formatted in a specified date and time format, as seen in Figure 9.6. 

***Insert Figure 9.6
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Figure 9.6

***begin Callouts***

A - Switchboard form

B - Formatting Data Demo button

***End Callouts***

2
Type the code provided in Figure 9.7.

***Insert Figure 9.7
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Figure 9.7

***begin Callouts:***

A - Formatting Data Demo button click event code 

B - Sample code to display information with different formatting options

***end callouts***

3
Choose File | Save All.

4
Press $$$F5$$$ and verify that the messages display different formats.

***Insert Figure 9.8
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Figure 9.8

***begin Callouts:***

A - Formatting Data Demo button click event code

B - Message with formatted time

***end callouts***

5
Click the Close button.

Lesson 3: Display Messages 

The MessageBox class provides a way to display simple dialog boxes that show a message and/or ask the user to make a choice from a fixed set of options (Yes/No, OK/Cancel, Abort/Retry/Ignore).

To Display Messages 
1
Choose View | Solution Explorer, double-click the Switchboard form, and then double-click the Display Messages Demo button to view code in the click event.

2
Type the code provided in Figure 9.9.

***Insert Figure 9.9
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Figure 9.9

***begin callouts***

A - Display Messages Demo button click event

B - Code to display a message; prompt user for Yes or No and branch

***end callouts***

3
Choose File | Save All.

***begin To extend you knowledge***






4
Press $$$F5$$$ and verify that a message appears. Click the No button and verify that the message disappears. Click the Displaying Messages Demo button and then click the Yes button to verify that the application ends as expected.

***Insert Figure 9.10
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Figure 9.10

***begin callouts***

A - Displaying Messages Demo button

B - Message prompting selection of Yes or No

***end callouts***

In Visual Basic .NET, using Msgbox to create a message is  supported, although most prefer the new syntax MessageBox.Show.

***begin To extend you knowledge***
To Extend Your Knowledge[el]

Message Boxes 

The Show method of the MessageBox class returns a value that determines a choice made by the user. You can store this value in an integer or compare the value returned when you display the message box using an If statement. The Style parameter of the Show method can be set to display the proper buttons to ask a user for information. 

In this example, you have provided a message, provided two buttons for either Yes or No, and displayed an image of a question mark character. When the No button is clicked, the code exits without changes. When you click the  Yes button, the application ends.

***end To extend you knowledge***

***begin To extend you knowledge***
To Extend Your Knowledge[el]

Error Handling

The overall purpose of error handlers is to allow the program to gracefully recover when things do not go as expected. This is especially important when dealing with relational databases where multiple layers of technology are involved and there are many places that an application can break. 

In the remaining tasks, you explore in detail basic error handling, unstructured error handing, structured error handling, and how to use the new Error Provider that comes with Visual Basic .NET.

***end To extend you knowledge***

Lesson 4: Understand Basic Error Handling

The error handling structure you set up in this task defines an error handler and the On Error GoTo statement. The error handler is where you handle the exception when it occurs. The key is to retain control in the program no matter what happens. The On Error GoTo statement tells Visual Basic .NET where to redirect the code when an error occurs. You add code into the click event of the Error Handling Basic Demo button on the Switchboard form and then set a breakpoint and walk through the code.

To Understand Basic Error Handling
1
Choose View | Solution Explorer, double-click to display the Switchboard form, and then double-click the Error Handling Basic Demo button to view code.

Log or somehow notify the user of the problem, let the user save his or her work if appropriate, and let the user gracefully exit the program if necessary.

2
Type the code provided in Figure 9.11 and create a breakpoint at the Private Sub btnErrorHandlingBasicDemo_Click code statement.

***Insert Figure 9.11
EVBN9FIG11

Figure 9.11

***begin callouts***

A - Error Handling Basic Demo click event

B - Code that declares a reference to the error handler

C - Error Handler label 

***end callouts***

3
Choose File | Save All.







4
Press $$$F5$$$ and verify that the breakpoint stops the code; then press $$$F8$$$ and watch as an error occurs and finally see the error message appear.

***Insert Figure 9.12
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Figure 9.12

***begin callouts***

A - Error Handling Basic Demo button

B - Overflow message

***end callouts***

5
Click the Close button or choose Debug | Stop Debugging.

***begin To extend you knowledge***

To Extend Your Knowledge[el]

Placing an Exit Sub Statement 

Since the On Error Goto ErrorHandlerBasicDemo_EH statement is at the top of the code window, and the error occurred somewhere below that statement, the code steps into the error handler and displays a message. You need to place an Exit Sub statement before the error handler; otherwise, you execute the error handler code. 
In Visual Basic .NET you must use the On Error GoTo statement to enable an error handler and this line does not have a colon. The ErrorHandlingBasicDemo_EH: label below contains a colon (:). The colon appears at the end of the line to indicate that this is a label. The code following the label is the actual code of the error handler[md].  This displays the code executed  when  an error occurs in the procedure.

***end To extend you knowledge***

6
Click the Close button.

Lesson 5: Using Unstructured Error Handling

In unstructured error handling, an On Error statement placed at the beginning of a block of code handles any errors occurring within that block. When you find an error in a procedure after the On Error statement executes, the program branches to the line argument specified in the On Error statement. The line argument, which is a line number or line label, indicates the error handler location.

Sometimes, you make a call from the original procedure to another procedure, and an error occurs in the called procedure. In such cases, if the called procedure does not handle the error, the error propagates back to the calling procedure, and execution branches to the line argument.

To Use Unstructured Error Handling
1
Choose View | Solution Explorer, double-click the Switchboard form, and then double-click the Error Handling Unstructured Demo button to view code.

2
Type the code provided in Figure 8-13 and then set a breakpoint at the Private Sub btnErrorHandlingUnstructuredDemo_Click code statement.

***Insert Figure 9.13
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Figure 9.13

***begin callouts***

A - Error Handling Unstructured Demo click event

B - Declaration of the Error Handler

C - Error Handler

D - Error Handler label

E - Resume statement

F - Resume Next statement

***end callouts***

3
Choose File | Save All.

4
Press $$$F5$$$, click the Error Handling Unstructured Demo button, and then press $$$F8$$$ at the breakpoint and verify that a message appears with two options: Yes or No. You can also choose Debug | Start to run the program.

***Insert Figure 9.14
EVBN9FIG14

Figure 9.14

***begin callouts***

A - Error Handling Unstructured Demo button

B - Error Message[md]Yes to Retry

C - Error Message[md]No to Resume Next

D - Resume statement

***end callouts***

5
Click the Yes button to Resume, and verify that the Resume message reappears.

6
Click the No button to Resume Next, and verify that the Resume Next message appears. Click the OK button and the Switchboard form reappears.

***Insert Figure 9.15
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Figure 9.15

***begin callouts***

A - Error Handling Unstructured Demo button

B - Error message after No to Retry

C - Resume Next statement

***end callouts***

7 Click the Close button.
***begin To extend you knowledge***

To Extend Your Knowledge[el]

Runtime Logic Errors

Runtime errors are mistakes made when  addressing resources, such as attempting to access missing files or reading past the bounds of an array. 

Logic errors are often the most difficult to find and error logging is very helpful in locating these errors.

***end To extend you knowledge***

***begin To extend you knowledge***

To Extend Your Knowledge[el]

Once Visual Basic .NET jumps to the code in your error handler, you have several choices as to what to do next.

For example, you can end the program by coding an Exit Sub statement within the error handler or just let the program reach the End Sub statement. You can instruct Visual Basic .NET to continue running the program at the same line of code that caused the error to begin with. You do this by coding a Resume statement. It is possible that you corrected the condition that caused the error. “Please insert a diskette" is an example of a message that might remind a user to insert a diskette and then click a button to continue saving a file. In the following lesson,  you create another simple error handler and provide the user two choices: Resume or Resume Next.

The On Error GoTo 0 statement disables error handling in the current procedure. It does not specify line 0 as the start of the error-handling code, even if the procedure contains a line numbered 0. Without an On Error GoTo 0 statement, you automatically disable an error handler when you exit theprocedure. The On Error GoTo -1 statement disables the error in the current procedure. It does not specify line -1 as the start of the error-handling code, even if the procedure contains a line numbered -1. Without an On Error GoTo -1 statement, you automatically disable the error when you exit the procedure.
***end To extend you knowledge***

Lesson 6: Use Structured Error Handling

Visual Basic .NET continues to support error trapping using On Error Resume Next, but it also has additional methods of managing errors known as structured error handling.

When an error occurs, the system moves backward using the calling chain until it finds an error handler. If the program does not contain an error handler, Visual Basic .NET receives the error and prompts the user to quit the application.

Careful attention to error-handling code is critical to an application, service, or component to prevent a complete program abnormal ending. Using controls such as the DateTimePicker to obtain dates in valid formats and the MaskedEdit control to restrict entry of nonnumeric data can reduce or eliminate some validation code.

Try, Catch, and Finally are the basis of the new structured error handling (Table 8-2) in Visual Basic .NET. Other languages, including C++, have supported it. This allows a program to intercept multiple error types as well as perform conditional execution based on an expression. In its simplest form, the Catch keyword simply ignores the error without any code processing. 
***Begin table***

Table Number 9.2

Structured Error Handling:

	Parts
	Description

	Catch
	Optional. Multiple Catch blocks are permitted. If an error occurs while processing the Try block, each Catch statement is examined in textual order to determine whether it handles the error.

	End Try
	Terminates the Try[el]Catch[el]Finally structure

	Exit Try
	Optional. Keyword that breaks out of the Try[el]Catch[el]Finally structure. Execution resumes with the code immediately following the End Try statement. Not allowed in Finally blocks.

	Finally
	Optional. A Finally block is always executed when execution leaves any part of the Try statement.

	When
	Optional. A Catch statement with a When clause  only catch errors when expression evaluates to True. You apply a When clause onlyafter checking the type of the error, and expression may refer to the identifier representing the error.


***end table***

To Use Structured Error Handling
1
Choose View | Solution Explorer, double-click Switchboard form, and then double-click the Error Handling Structured Demo button to view code.







2
Type the code provided in Figure 9.16 and then set a breakpoint at the Private Sub btnErrorHandlingSstructuredDemo_Click code statement.

***Insert Figure 9.16
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Figure 9.16

***begin callouts***

A - Error Handling Structured Demo button

B - Try statement

C - Catch statement

D - End Try statement

***end callouts***

3
Choose File | Save All.

Without the Try code, a message box would display an error message such as “An unhandled exception of type system.overflowException occurred in VBWinText.exe” and the program would exit.

4
Press $$$F5$$$ and $$$F8$$$ to step through the code.

5
Choose Debug | Stop Debugging.
***begin To extend you knowledge***

To Extend Your Knowledge[el]

The MaskedEdit control provides restricted data input as well as formatted data output.

This control supplies visual cues about the type of data you enter display. The DateTimePicker control allows the user to select a single item from a list of dates or times. 

When used to represent a date, it appears in two parts: a drop-down list with a date represented in text, and a grid that appears when you click on the down arrow next to the list. The grid looks like the MonthCalendar control, which you  use to select multiple dates.

***end To extend you knowledge***
***begin To extend you knowledge***

To extend your knowledge

To Implement an Error Handler

To implement an error handler, the Try, Catch, and Finally clauses must contain code that reacts to the generated error. A structured handling routine encapsulates a block of code in a way similar in appearance to an If Then Else structure. 

To begin adding actual error handling, you need to receive the information provided by the error.

***end To extend you knowledge***

6
Type the code provided in Figure 9.17.

***Insert Figure 9.17
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Figure 9.17

***begin callouts***

A - Error Handling Structured Demo button

B - Breakpoint

C - Try statement

D - Catch statement[md]myEx as Exception object is declared

E - Finally statement

F - End Try statement

***end callouts***
7
Press $$$F5$$$ and $$$F8$$$ until the message appears, and then click the OK button.

To debug and step one line at a time, you may press the $$$F8$$$ button (or Debug | Step into). To debug and step over calls to code contained elsewhere in the project, you can press $$$Shift$$$ + $$$F8$$$. For example, if the load event of a form provides a Call Populate_Form_Controls procedure statement, the $$$F8$$$ key would navigate from the form’s load event code into the Populate_Form_Controls procedure code and then return to the form load event code and continue. 

If Visual Basic .NET is highlighting the Call Populate_Form_Controls statement in yellow and $$$Shift$$$ + $$$F8$$$ is pressed, the code moves directly to the next line of code within the form load event rather then the Populate_Form_Controls procedure code. The program must be in break mode to debug in this manner.

***begin To extend you knowledge***

To Extend Your Knowledge[el]

Objects created from the Exception class contain information about the error that occurred

Like the Err 
object of unstructured error handling, objects created from the Exception class contain information about the error that occurred. Within the Exception object is information describing the location in the code where the error occurred, the error type, and the causes of the error. 

Table 9.3 presents the properties of the Exception object.

***Begin table***

Table Number 9.3 

ExceptionObject Properties:

	Property
	Description

	HelpLink
	Contains a link to the help file associated with the current error

	Hresult
	A unique numeric value assigned to the exception

	Message
	Hold the text message of the error

	Source
	Holds the name of the object in which the error occurred

	StackTrace
	Contains the list of methods on the call stack showing the method calls that lead to the error

	TargetSite
	Contains the method that caused the error


***end table***

***end To extend you knowledge***




***End-of-project begins here. Summary should begin directly following the last task, not on a new page.***

Summary

Using the Error Provider can give a visual cue of a user input error. The CausesValidation control property exists on every control and can determine whether a control triggers the validating procedure event.
When formatting data, the FormatDateTime and FormatCurrency commands quickly generate validated output in either date/time or currency formats. 

A message box provides a way to display simple dialog boxes that show a message and/or ask the user to make a choice. Message boxes can also receive input and branch within code like the If Then Else control structure.

Error handling allows the program to gracefully recover when things do not go as expected. When an error occurs, log or somehow notify the user of the problem, let the user save his or her work, and let the user gracefully exit the program if necessary. The two types of errors that can occur are runtime errors and logic errors. 

Unstructured error handlers use the On Error Goto statement. Structured error handling uses the Try, Catch, and Finally statements. The Exception class contains information about the error, including the location in the code where the error occurred, the error type, and the causes of the error.

Key Terms 

Catch 

CausesValidation 

calling chain 

error handler 

Error Provider 

Exception class 

Finally FormatCurrency 

FormatDateTime 

label 

MessageBox class 

Msgbox 

structured error handling 

Try 

unstructured error handling 

Validated 

Validating 

***The Multiple Choice section is two-column.***

Checking Concepts and Terms


Multiple Choice


Circle the letter of the correct answer for each of the following.


1.
Which of the following are valid keywords for handling an error?


a.
 Resume


b.
 On Error GoTo 0


c.
 Resume Next


d.
 all of the above

2.
What happens when an error occurs in a procedure that does NOT have an error handler?


a.
 The code moves back up the calling chain to the procedure that called the code that contains the error.


b.
 The application ends normally.


c.
 The code locks up awaiting user interaction.


d.
 Nothing happens.

3.
Which of the following are valid structured error handling keywords?


a.
 Try


b.
 Catch


c.
 Finally


d.
 all of the above

4.
A structured handling routine encapsulates a block of code in a way similar in appearance to which of the following?


a.
 Select Case statement


b.
 If Then Else statement


c.
 Do While loop


d.
 For Next loop

5.
What is always executed when execution leaves any part of the Try statement of a structured error handling routine?


a.
 Try


b.
 Finally 


c.
 Catch


d.
 End Try

***The Discussion section is 2 column.***

Discussion


1.
Why wouldn’t you set the CausesValidation property of a Cancel button to True?

2.
Why is error handling important?

3.
If an error handler is not used, how does Visual Basic .NET respond?

***The Skill Drill section is 1 column.***

Skill Drill

Skill Drill exercises reinforce project skills. Each skill reinforced is the same, or nearly the same, as a skill presented in the project. Detailed instructions are provided in a step-by-step format.


1. Exploring - - 

Skill Drill text is styled RQT. 


1.
This is a numbered list item (RQNL) in a Skill Drill exercise. - (RQNL)


2.
This is a numbered list item (RQNL) in a Skill Drill exercise. - (RQNL)

***The Challenge section is 1 column.***

Challenge

Challenge exercises expand on or are somewhat related to skills presented in the lessons. Each exercise provides a brief narrative introduction, followed by instructions in a numbered-step format that are not as detailed as those in the Skill Drill section.








***The Discovery Zone section is 1 column.***

Discovery Zone

Discovery Zone exercises require advanced knowledge of topics presented in Essentials lessons, application of skills from multiple lessons, or self-directed learning of new skills. Each exercise is independent of the others, so you may complete the exercises in any order.
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