Intro to MS Visual C++ Debugging A2 Visual C++ Debugger 1

Debugger Definition

A program used to control the execution of another program for diagnostic purposes.

Debugger Features / Operations
Single-Stepping

Executing a program one instruction at a time.
Variable Examination

Inspecting the changes in a variable's value during execution.
Breakpoints

Setting temporary halting places within a program.
Expression Evaluation

Determining the value of an arbitrary expression during debugging execution.
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Integrated Debugger

MS Visual C++ GUI Debugger

Allows interactive debugging from within the Integrated Development Environment (IDE) thru the
HCIE

editor window.
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int month, day, year, weekday:

cout << "Enter a date for which you wish to know™ << endl:
cout << "the day of the week (MM DD ¥YYY) 2 ™

cin  »> month »>> day >> year;

if [(year < 1752)

cout << "Only Gregorian dates accepted, sorry " << endl;

else {

if (month < 3) { //Jan & Feb = 13 & 14 preceding year

month += 1Z;

year -= 1;
4/ end if
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Debugger Access A2 Visual C++ Debugger 3

Debugging Code Generation

First load the corrected workspace you created earlier, (Day Of The Week), in the MS Visual C++
tutorial. Debugging may require recompilation to generate the debug trace data.

Microsoft Developer Studio m

:{) Cne or more files are out of date or do not exist,

These files need to be built:
ADebughDay of the Week.exe

sDebughdayOfeek.obj {Tooibars || commands | options |
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v Debug Location
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Be sure that the Debug toolbars are L] cidlog Eter
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[ Image Editar
[ Layout
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Begin Debug Trace

Start Trace

A2 Visual C++ Debugger 4

To Start The debugger (pausing at / and highlighting the first executable instruction): Choose Step
Into (F11) from the Debug menu. This should bring up a code window with the first line of code
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File Edit Wew Project Buld Debug Tools ‘Window Help
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#include <fstream:> Debug - %
#include <cstdlib> = _
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using namespace sStd;
F int main{) //Find the Day of the Week for a Date
=
int month, day, year, weekday:
cout << "Enter a date for which you wish to know" << endl;
cout << "the dayv of the week (MM DD ¥YYY) 2 ™
cin  »> mohth >> day >> year;
if (year « 1752)
cout << "Only Gregorian dates accepted, sorry " << endl;
H else { -
4 3
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Trace Controls A2 Visual C++ Debugger 5

Executing code with the debugger Ll v X
[ mo o %E[LE %= = Hex -

Run to Cursor

Click somewhere lower in the code and choose Run to cursor (Ctrl+F10) *= from the Debug menu (or
floating toolbar). This will cause the program to run until it reaches the line with the code you clicked on.

Continue Trace

To continue single stepping instruction by instruction: Repeatedly hit F10 or the
Step Over button: I:_

Each click causes one statement to be executed. When you get to the part of the code that needs keyboard
input, you will need to type a date in the execution window.

The execution window is used for input and output. To switch to the execution window, look on the

#Astart| menu bar and click on the tab with the program name.
BN d:\CoursesiCs1044, .,
Halt Trace -

To stop debugger execution of the program: Choose Stop Debugging from the Debug menu or hit Shift+F5
or the halt debug button: L]
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Variable Examination A2 Visual C++ Debugger 6

Examination Methods

If you pause the mouse over a variable name, its current value is shown in a popup box. Try this on a
few variables.

The locals (variables) pane (accessible via the Debug, Windows » Locals menu) displays variables
and their values from the current expression (the auto tab), local to the current function (the locals
tab).

Locals o ox
Marne Walue Type J
wear 1969 ink
weekda -553993460 ink
monkth & ink
dary 20 ink
=l

Autos Locals | B wiateh 1
The watch pane (accessible via the Debug, Windows » Watch » Watchl menu) allows variables &

expressions to be constantly evaluated while single-stepping through the program. In this window,
type month and year. As you step through the program you should notice the value of these variables

being changed. e 3 X
Manmne Yalue Type J
mianth A ink
Year 1969 ink

Autos Locals  Jo watch 1
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Breakpoints: setting A2 Visual C++ Debugger 7

Setting Unconditional Breakpoints

To display the Breakpoint pane hit the break point button @ from the debug toolbar.
To set an unconditional breakpoint, position the cursor at the point you wish to break
execution. Now right-click and select Insert Breakpoint from the popup menu. You
should see a big red dot appear to the left of the line you selected.

int month, day, vear, weekday;
cout "Fnter a date for which vou wish to khow™ << endl;
cout c'ﬁ':. Cut ek (MM DD ¥Y¥¥Y) 2> ™:
cin Copy ar:
it (v
l:n:iu-:!T_"] Insert Breakpaoink datez accepted, zorry " << endl:;
ET] Sl LMl MNew Breakpoint,.. f
A _ 3
e ¥=  Run To Cursor :
Breakpoints @ o To Definition L X
L] Mew += 3o To Declaration
Mame | Condition
f§ Synchronize Class Yiew
Cuatlinirng 2

The previous debugging session may need to be stopped and restarted at this point in order to set breakpoints.
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Breakpoints: executing

Execute To The Breakpoint

A2 Visual C++ Debugger 8

To execute the program to the breakpoint you just set, click on the continue button _*_ or hit
F5. This will cause the program to run until it reaches the next breakpoint.

Set another breakpoint further along in the code. Then repeat this procedure to get to the next
breakpoint. Select one of the breakpoints then right-click and select Remove Breakpoint m

on the popup menu to delete the breakpoint.

O #include <iostream:-

Hinclude <fstresmms Debug ¥ X
#include <cstdlibs b Bo o *ELE*= = Hex -
using namespace std;
E int main()] f/Find the Day of the Week for a Date
i
int month, davy, vear, weekday:
:} hnut << "Enter a date for which you wish to know"™ << endl;

cout << "the day of the week (MM DD ¥¥¥¥)»
cin >> month >> day >> year:
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Conditional Breakpoints A2 Visual C++ Debugger 9

Boolean Breakpoints
Conditional breakpoints only stop/pause program execution if a specified condition is
true. They are commonly used to halt the program during loop execution.

Display the Breakpoint pane hit the break point button i from the debug toolbar. To
make a conditional breakpoint, select New Breakpoint from the Debug menu (Ctrl + B) or
hti the New button imme»| in the Breakpoint pane .

Mew Breakpoint ﬂ

Funition lFiIe ] Address ] Diata l

Break, execution when the program reaches this location in a function.

Funckion; | a3
Line: 1 Language: ++ j
Character: 1

{no condition)

Hit Courik, break always

0] 4 Cancel Help
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Conditional Breakpoints (continued) A2 Visual C++ Debugger 10

Breakpoint Modification

Click on one of the Condition... button in the New Breakpoint dialog and type the
Boolean expression that you wish to check, as the example shown in the following image:

Breakpoint Condition

When the breakpoint location is reached, the expression is evaluated and the
breakpoint is hit anly if the expression is either true or has changed.

W Condition

|

| weskday =3

(" has changed

] 8

Cancel Help

You can use the continue button —— to execute the program until your conditional

breakpoint is reached (if, indeed, it is).
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