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Enterprise Software Development

Developing Windows Applications with Visual Studio 2010
Debugging Applications (Extra Reference Only)

@Agenda & Reading

» Agenda:
Three Types of Errors
Debugging Setting
Code Stepping
Breakpoints
Break Mode
Viewing Data in the Debugger
DataTips
Variable Windows
Visualizers
Immediate Window
Tracepoints
» Recommended Reading:

Debugging in Visual Studio

» Hands-On Lab:
Lecturel5Lab
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¥ Three Types of Errors

» Three types of errors can occur in aVB program:
Syntax errors

Syntax Error (compile error) is a programming mistake that violates the
rules of VB.

VB points out syntax error while you type program statements
VB won'’t let you run a program until you fix all syntax errors.
Run-time errors

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

Logic errors

A logic error is a human error — a programming mistake that makes the
program code produce the wrong results.

You can use debugging efforts to track down the logic errors
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ZF_Debugging

» TheVisual Studio debugger is a powerful tool that allows you to
observe the run-time behavior of your program and locate logic
errors.

» With the debugger, you can break, or suspend, execution of your
program to
examine your code,
evaluate and edit variables in your program
» The debugger works with several files in order to cross-reference
memory to the source files used to build the assembly

A program database (PDB) file holds debugging and project state information
that allows incremental linking of a debug configuration of your program.

To debug your code, the debugger needs PDB files containing symbols for
your application
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...... r. Debugger Settings

» You can specify various settings for debugger behavior,

Pl

2 Debugger Roadmap

» Code Stepping # Viewing Data in the

including how .variable.s are displayed, Step Into Debugg_er
whether certfam warnings are presented, Step Over n Da_taT|ps
how breakpoints are set, and S o a Variable Windows
how breaking affects running programs. tep Qut Locals
» To set debugger options » Breakpoints Autos
Choose Tools -> Options. Insert Breakpoint Watch
Expand Debugging e : p Break at Function Quick Watch
» Break Mode = Visualizers
i B etweconesee Run to Cursor = Immediate Window
o R Call Stack @ Tracepoints
[ Erunthe ooty mvshastion e ot gl Furtons cabe
(Ssiacaieri
[shin ot sateas [ [ )
5 COMPSCI280 Handout15 6 COMPSCI280 Handout15
A AN
¥ Code Stepping Z_ Breakpoints

» One of the most common debugging procedures is stepping:
executing code one line at a time.

» Choose Debug -> Step Into/Over/Out

Step Into/Over
Instruct the debugger to execute the next line of code
Note:

Step Into executes only the call itself for function call, then halts at the first line of code
inside the function.

Step Over executes the entire function, then halts at the first line outside the function.
Step Out resumes execution of your code until the function returns, then
breaks at the return point in the calling function.

Step Out )
Step Over C(_)mmand Window Call Stack )
Step Into | Error Llsj I IJ Break points
I Bl N e B D T = 2 i
Start Debuggingl [ | I
Break All Show Next Watch 1

mediat
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» Breakpoints tell the debugger that an application should break,
pause execution, at a certain point.
» When a break occurs, your program and the debugger are said to
be in break mode
» To set a simple breakpoint
Click on a line of executable code in the source window
Choose Debug->Toggle Breakpoint, or
Right-click, choose Breakpoint->Insert Breakpoint
» To start/stop debugging
Choose Debug->Start/Stop Debugging
» To stop debugging and restart

Choose Debug->Restart.

Note: Restart stops the current debugging session and restarts the startup
project.
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...... r. Breakpoints (con’t)

» To insert a function breakpoint
In a source window, click on the name of a function.
Choose Debug->New Breakpoint->Break at Function.
» To set a breakpoint on a function call
In the Call Stack window, right-click the function call
Choose Insert Breakpoint
» To delete a breakpoint

In the Breakpoints window, right-click on a breakpoint, and choose Delete
from the shortcut

» To disable/enable a breakpoint
Right-click on a line containing the breakpoint
Choose Disable/Enable Breakpoint from the shortcut menu
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¥ Break Mode

» Breaks execution:
When execution reaches a breakpoint
When an exception occurs
Break execution manually at any time
Choose Debug->Break Al
Break at the location where the cursor is set.

In a source window, right-click on a line of executable code, and
Right-click, choose Run to Cursor

Break at a specified function

Choose Debug->Windows->Call Stack

In the Call Stack window, right-click the function name and choose Run To
Cursor from the shortcut menu.
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¥ Viewing Data in the Debugger

» TheVisual Studio debugger provides a variety of tools for
inspecting and modifying the state of your program.

» Most of these tools function only in break mode.
DataTips
Variable Windows
Locals
Autos
Watch
QuickWatch dialog box
Visualizers
Immediate Window
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@ DataTip

» Conditions
DataTips work only in break mode, and
Only with variables that are within the current scope of execution.
» To display a DataTip
Choose Debug->SteplnTo

Enter break mode ?

In a source window, place the mouse pointer over any variable in the current
scope.

» Expanding Information

With enhanced DataTips, you can expand an array, structure, or object to
view its members.
To expand a variable to see its elements

Hover the mouse cursor over the + sign that precedes the variable name.

Use the arrow keys on your keyboard to move up and down

Dim H{) Az Integer = b
For i #al{length=5} § 1
Con ¥ (0) é iteline
Hext :
Sub @

v
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$ Variable Windows

» The debugger provides a number of variable windows for
displaying, evaluating, and editing variables and expressions.
» Each variable window includes a grid with three columns: Name,
Value, and Type.
The Name column contains variable names or expressions.
The Value and Type column display the value and data type of the variable or

expression.
» Variable windows
Locals
Autos
Watch
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& T.ocals Windows

» Locals Window
It displays variables local to the current context or scope.

Usually, this means the procedure or function you are currently executing.
Note: the debugger populates this window automatically.
» To open the Locals window
Enter break mode
Choose Debug->Windows->Locals
» To expand a variable to see its elements
Hover the mouse cursor over the + sign that precedes the variable name.

Mame valug | Type
armik Debugaing.Farml

Integer()

Inteqer
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B @p  {length=2 System.Drawing.Paint()
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F_Autos Windows

» Autos Window

It displays variables used in the current line of code and the
preceding line of code.

Again, the debugger populates this window automatically.
» To open the Autos window

Enter break mode

Choose Debug->Windows->Autos

| Mame: | Walue . | Type
@A {Length=5} Trkeger()
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¥ Watch Windows

» Woatch window

It is where you can add variables whose value you want to
watch.

You can add variables and any valid expression
You can open up to four watch windows, numbered Watch

I,Watch 2,Watch 3, and Watch 4. tise  |E| viowDesioner
. 5 mess Rename...
» To open the watch window || ep——
dim ai) |8 Go To Definition
Enter break nTOde . s éuiz Find All References
Select the variable you want to add from the Code editor, .. — P
right click on it, and click the Add Watch command SR At P
o {3 e
Choose Debug->Windows->Watch | s
L S Show Mext Statement
:Ub #=  Run To Cursor
% Set Mext Statement
# cu
ame. value Type Sa copy
{length=2}  System.Drawing.Poink() L ooy |
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& QuickWatch dialog box

» The QuickWatch dialog box is similar in concept to the Watch
window, but QuickWatch can display only one variable or
expression at a time.

» Useful when you want to take a quick look at a variable or
expression without bringing up the Watch window.

» QuickWatch is a modal dialog box, you have to close it before you
can continue debugging

» To open the QuickWatch window
Enter break mode

Select the variable you want to add from the Code editor, right click on it,
and click the Quick Watch command to open the QuickWatch Dialog box

To add a QuickWatch expression to the Watch window
Click the Add Watch button

Enter the expression and press Enter. QuickWatch
L2oez2 —
i
Mame valus Type
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& Visualizers

» Visualizers are a new component of the Visual Studio debugger
user interface.
» A visualizer creates a dialog box or other interface to displays a
variable or object
» The debugger come with four standard visualizers:
text,
HTML, : ‘
XML, and FEE :
dataset visualizer F
» Visualizers are represg
icon
» To open the Visualizer
Enter break mode
Open one of the variable windows ( Locals/Auto/Watch/QuickWatch)

Click on the magnifying glass to select a visualizer appropriate to the data
type of the corresponding object.

Text Visualizer

You're not a teenager

1agnifying glass
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. Immediate Window

» The Immediate window is used to debug and evaluate expressions,
execute statements, print variable values, and so forth.

» It allows you to enter expressions to be evaluated or executed by
the development language during debugging.

» To display the Immediate window
Enter break mode

?age<Enter>
Choose Debug->Windows->Immediate. ?Message<Enter>
. . K . ?age+3<Enter>
Type the following in the Immediate window in a breaikrede

» To modify a variable using the Immediate window
Enter break mode
Choose Debug->Windows->Immediate

Type “age=15" and press Enter

Watch the changes in the Watch | window imsssagd

"you're a teenager"
tagetd
18
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_Tracepoints

» A tracepoint is a breakpoint with a custom action associated with
it.

When the tracepoint is hit, it causes the debugger to perform the specified
action instead of (or in addition to) breaking program execution.

The message is written to the Immediate window.
» Create a tracepoint in two different ways:

Convert an existing breakpoint into a tracepoint by adding a tracepoint
action.

Create a tracepoint from scratch with the New Tracepoint command.
» To set the action

Right-click the tracepoint, choose When Hit

Choose Print a message

<

When Breakpoint Is Hit
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