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Objective

• After completing this chapter, you will be able to:
• Identify different types of errors in your programs.
• Use Visual Studio debugging tools to set breakpoints and 

correct mistakes.
• Use the Autos and Watch windows to examine variables 

during program execution.
• Use a visualizer to examine string data types and complex 

data types within the IDE.
• Use the Immediate and Command windows to change 

the value of variables and execute commands in Visual 
Studio.

• Remove breakpoints.
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Finding and Correcting Errors

• The defects you’ve encountered in your programs so far have 
probably been simple typing mistakes or syntax errors. 

• But what if you discover a nastier problem in your program—
one you can’t find and correct by a simple review of the 
objects, properties, and statements you’ve used? 

• The Visual Studio Integrated Development Environment (IDE) 
contains several tools that help you track down and fix errors 
in your programs. 

• These tools won’t stop you from making mistakes, but they 
often ease the pain when you encounter one.
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Three Types of Errors

Three types of errors can occur in a Visual 
Basic program: 

1. syntax errors, 

2. run-time errors, and 

3. logic errors, 

bangdanu.wordpress.com



Three Types of Errors

• A syntax error (or compiler error) is a mistake (such 
as a misspelled property or keyword) that violates 
the programming rules of Visual Basic. 

• Visual Basic will point out several types of syntax 
errors in your programs while you enter program 
statements, and it won’t let you run a program until 
you fix each syntax error.
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Three Types of Errors

• A run-time error is a mistake that causes a program 
to stop unexpectedly during execution. 

• Run-time errors occur when an outside event or an 
undiscovered syntax error forces a program to stop 
while it’s running. 

• For instance, if you misspell a file name when you 
use the System.Drawing.Image.FromFile method, or 
if you try to read a disk drive and it doesn’t contain a 
CD or DVD, your code will generate a run-time error.
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Three Types of Errors

• A logic error is a human error—a mistake that causes 
the program code to produce the wrong results. 

• Most debugging efforts are focused on tracking 
down logic errors introduced by the programmer.
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Encounter a syntax error

• If you encounter a syntax error, you often can solve 
the problem by using the Visual Studio Help 
documentation to learn more about the error 
message, and you can fix the mistake by paying close 
attention to the exact syntax of the functions, 
objects, methods, and properties that you have used.

• In the Code Editor, incorrect statements are 
underlined with a jagged line, and you can learn 
more about the error by holding the mouse pointer 
over the statement.
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Encounter a syntax error

• The following screen shot shows the error message that appears 
in Visual Studio when I type the keyword Case incorrectly as 
“Csae” and then hold the mouse pointer over the error.

• This error message appears as a ScreenTip:
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Tips

• By default, a green jagged line indicates a warning, a red jagged 
line indicates a syntax error, a blue jagged line indicates a 
compiler error, and a purple jagged line indicates some other 
error. 

• The color of these items and most of the features in the user 
interface can be adjusted by selecting the Options command on 
the Tools menu, clicking the Fonts And Colors option under 
Environment, and adjusting the default values under Display 
Items.
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Encounter a run-time error

• If you encounter a run-time error, you often can address the 
problem by correcting your typing.

• For example, if a bitmap loads incorrectly into a picture box 
object, the problem might simply be a misspelled path. 

• However, many run-time errors require a more thorough 
solution. 

• You can add a structured error handler—a special block of 
program code that recognizes a run-time error when it happens, 
suppresses any error messages, and adjusts program conditions 
to handle the problem—to your programs. 
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Identifying Logic Errors

• Logic errors in your programs are often the most difficult to fix. 

• They’re the result of faulty reasoning and planning, not a 
misunderstanding about Visual Basic syntax. 

• Consider the following If . . . Then decision structure, which 
evaluates two conditional expressions and then displays one of 
two messages based on the result.

If Age > 13 And Age < 20 Then

TextBox2.Text = "You're a teenager"

Else

TextBox2.Text = "You're not a teenager"

End If
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Identifying Logic Errors

Can you spot the problem with the decision structure? 
• A teenager is a person who is between 13 and 19 years old, inclusive, 

but the structure fails to identify the person who’s exactly 13. 

• This type of mistake isn’t a syntax error (because the statements 
follow the rules of Visual Basic); it’s a mental mistake or logic error. 

• The correct decision structure contains a greater than or equal to 
operator (>=) in the first comparison after the If . . . Then statement:

If Age >= 13 And Age < 20 Then

• Believe it or not, this type of mistake is the most common problem in 
a Visual Basic program.

• Code that produces the expected results most of the time—but not 
all the time—is the hardest to identify and to fix.

bangdanu.wordpress.com



Using Debugging Mode

• One way to identify a logic error is to execute your program code 
one line at a time and examine the content of one or more 
variables or properties as they change. 

• To do this, you can enter debugging mode (or break mode) while 
your program is running and then view your code in the Code 
Editor. 

• Debugging mode gives you a close-up look at your program 
while the Visual Basic compiler is executing it. 

• It’s kind of like pulling up a chair behind the pilot and co-pilot 
and watching them fly the airplane. 

• But in this case, you can touch the controls.
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Using Debugging Mode
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Let’s Try It
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Design the program



Let’s Try It
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Type the code
Public Class Form1

Private Sub btntest_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) 
Handles btntest.Click

Dim age As Integer
age = txtage.Text
If age > 13 And age < 20 Then

txtout.Text = "You're a teenager"
Else

txtout.Text = "You're not a teenager"
End If

End Sub

Private Sub btnquit_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) 
Handles btnquit.Click

Close()
End Sub

End Class



Let’s Try It
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 Run the program
 Fill the age with value : 13, then click test



Let’s Try It
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 Open the Code Editor
 Move the mouse pointer to the Margin Indicator bar (the gray bar just 

beyond the left margin of the Code Editor window), and then click the bar 
to set a breakpoint.

 The breakpoint immediately appears in red :



Let’s Try It

bangdanu.wordpress.com

• Click the Start Debugging button to run the program again. 
• Type 13 in the Age text box, and then click Test.

Visual Basic opens the Code Editor again and displays the btntest_Click
event procedure—the program code currently being executed by the 
compiler. The statement that you selected as a breakpoint is highlighted 
in yellow, and an arrow appears in the Margin Indicator bar:



Let’s Try It
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• Place the pointer over the Age variable in the Code Editor.
• Click the pin icon to create a DataTip for the Age variable in the IDE.

• Hold the mouse over the DataTip that appears until three small 
buttons are displayed next to the Age variable.

Your screen will look like the following:

close

Unpin from source

comment

Age variable and its current value



Let’s Try It
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• Click the Close button to remove the Age variable and its value of 0 for now.
• Continue by clicking the Step Into button on the Standard toolbar
• On the Debug menu, point to Windows, and then click Autos.
• The Autos window shows the state of variables and properties currently being 

used (not only the properties you are currently setting, but others as well).



Let’s Try It
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• Click the Step Into button twice more.
The If statement evaluates the conditional expression to False, and 
the compiler moves to the Else statement in the decision structure. 
Here’s our bug—the decision structure logic is incorrect because a 
13-year-old is a teenager. 

• Click the Stop Debugging button on the Standard toolbar.
• In the Code Editor, add the equal to sign (=) to the first condition in 

the If statement so that it reads:
If Age >= 13 And Age < 20 Then

• Run the program again and test your solution, paying particular 
attention to the numbers 12, 13, 19, and 20—the boundary, or 
“fringe,” cases that are likely to cause problems.



Let’s Try It
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• Remember that you still have a breakpoint set, so you’ll enter 
debugging mode when you run the program again. 

• Use the Step Into button to watch the program flow around the 
crucial If statement, and 

• Use the Autos window to track the value of your variables as 
you complete the tests. 

• When the form opens, enter a new value and try the test again. 
• When you’re finished experimenting with debugging mode, 

click the Stop Debugging button on the Standard toolbar to end 
the program.



Tracking Variables by Using a Watch Window
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• The Autos window is useful for examining the state of certain 
variables and properties as they’re evaluated by the compiler, 
but items in the Autos window persist, or maintain their values, 
only for the current statement (the statement highlighted in 
the debugger) and the previous statement (the statement just 
executed). 

• When your program goes on to execute code that doesn’t use 
the variables, they disappear from the Autos window.



Tracking Variables by Using a Watch Window
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• To view the contents of variables and properties throughout 
the execution of a program, you need to use a Watch window, 
a special Visual Studio tool that tracks important values for you 
so long as you’re working in debugging mode. 

• In Visual Studio, you can open up to four Watch windows, 
numbered Watch 1, Watch 2, Watch 3, and Watch 4.

• When you are in debugging mode, you can open these 
windows by pointing to the Windows command on the Debug 
menu, pointing to Watch, and then clicking the window you 
want on the Watch submenu. 

• You can also add expressions, such as Age >= 13, to a Watch 
window.



Open a Watch window
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• Click the Start Debugging button on the Standard toolbar to run 
the Debug Test program again.

• Type 20 in the Age text box, and then click Test.
• Select the Age variable, right-click it, and then click the Add 

Watch command.
• Select the Txtout.Text property, and then drag it to the empty 

row in the Watch 1 window.
• Select the expression Age < 20, and then add it to the Watch 

window



Open a Watch window
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Open a Watch window
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• Click the Step Into button on the Standard toolbar
• Click the Step Into button three more times.
• Click the Age < 20 row in the Watch window, and then press the DELETE key.



Visualizers: Debugging Tools That Display Data
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• Although you can use the DataTip, Watch, Autos, and Locals 
windows to examine simple data types such as Integer and String in 
the IDE, you’ll eventually be faced with more complex data in your 
programs. 

• For example, you might be examining a variable or property 
containing structured information from a database (a dataset) or a 
string containing Hypertext Markup Language (HTML) or Extensible 
Markup Language (XML) formatting information from a Web page. 

• So that you can examine this type of item more closely in a 
debugging session, Visual Studio offers a set of tools in the IDE 
called visualizers.

• The icon for a visualizer is a small magnifying glass.



Visualizers: Debugging Tools That Display Data
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• The Visual Studio 2010 IDE offers a number of standard visualizers, 
such as the text, HTML, and XML visualizers (which work on string 
objects), and the dataset visualizer (which works for DataSet, 
DataView, and DataTable objects). 

• Microsoft has implied that it will offer additional visualizers as 
downloads at some point in the future, and they have designed 
Visual Studio so that third-party developers can write their own 
visualizers and install them into the Visual Studio debugger. 

• In the following exercise, you’ll see how the text visualizer works. 



Open a text visualizer in the debugger
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• Look on the right side of the Watch window for a small magnifying 
glass icon.

• Click the visualizer arrow.



Open a text visualizer in the debugger
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• Select the Text Visualizer option.
• Click Close to close the Text Visualizer dialog box.
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