Introductory Programming Project 6

Working with the VC++ debugger.
Introduction
There are two general categories of programming errors: syntax errors and logic (semantic) errors. Syntax errors generally halt the compiling sequence and must be fixed in order to produce an executable program. Logic errors, on the other hand, usually compile but cause errors in the output of a program. Tracking down and fixing logic errors is called debugging. One very powerful tool for debugging programs is an application known as (not surprisingly) the debugger.

Visual C++ has a debugger program built into the Integrated Development Environment. This module of the Survival Guide is a quick tour of the debugger using the example program that is found on the last page.

Preparation
Create a VC++ project called debugger , create a source file of the same name and then enter the program from the last page. Use a top-down approach and enter the program incrementally, compiling and building at frequent intervals in order to detect syntax errors as soon as they occur.   When the program is complete and compiles, builds and executes with no errors or warnings you are ready to proceed with the debugger exercise.

Debugger 101
There are various project settings that relate to using the debugger but you do not need to worry about them if you are creating a default project with Visual C++. This is because, by default, debugging is enabled. That explains why VC++ creates a subdirectory called DEBUG under your project directory – it is because the executable and support files for the debug version of your application are stored there. By contrast, if you enable the RELEASE option for compiling, your application files will be stored in a subdirectory of the same name under your project subdirectory.

Compiling in debug mode writes auxiliary information into your executable to enable the debug process, but this increases its size substantially. Therefore, in the real world, when the program is fully debugged the final version is built using the release option.

With the debug option enabled you have the ability to invoke the following facilities: 

1. tracing – this is the ability to step through your program source code line by line while the application is actually executing

2. breakpoints – these are stopping points in your program that halt execution

3. watch windows – these allow you to see the values of your program variables

4. other windows – these include the CPU registers, main memory, call stack and disassembly

We will stick with the basics in this module – that means items 1 –3 above – and leave item 4 for an advanced module.

Setting Breakpoints
In order to use the debugger you must set breakpoints someplace in your source file. The easiest way to do this is to move the mouse pointer to the gutter area (left border) of the editor window, right click on the gutter and select Insert/Remove Breakpoint from the pop-up context menu. This places a red dot next to the statement where you want program execution to pause in your source code as shown below.
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Insert the two breakpoints shown in the illustration above before proceeding.
Starting Your Program in Debug Mode
You run your program in debug mode in one of two ways: press F5 (easy way) or with the Build menu Build | Start Debug | Go – its your choice. When you have started your program the display should be similar to the illustration below – with a small, yellow arrow in the first breakpoint.
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If at any time you want to terminate the program while in debug mode select Stop Debugging 
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using namespace std:

int procOne( int. int )
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int main()
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from the Debug menu (or press Shift+F5 or on the Debug toolbar).

Stepping Through Your Program
When your program is running in debug mode and stops at a breakpoint there are several choices on how to proceed but the two most common are Step Over and Step Into. These operations can be invoked from the Debug menu, Debug toolbar, or keyboard shortcut keys F10 and F11 respectively as shown below:
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As a general rule the Step Over option is used. This prevents getting into long, winding journeys through library functions and objects like cout. The Step Into option is used when you want to trace through your own functions.
Press F10 two times. The execution arrow should now be on the line with the cin statement as shown below:
Now press F10 again and then switch to the DOS window and enter two numbers as prompted, press <Enter>, and return to the VC++ environment by clicking its button on the Taskbar or clicking somewhere in its window.
Stepping Into a Function
Your execution pointer should now be on the line with the second function call as shown below:
Press F11 and  you will be transported to the procOne( ) function as shown below:
Now you can step through  the statements in the procOne function in the same manner as was done in the main( ) function. If you get tired of cranking through the function you can choose the Step Out option to return to the previous breakpoint. However, we will step through a couple of times to examine the variable windows.
Examining Variable ValuesThere are several ways you can see the values of variables in your program. The simplest way is to position the mouse pointer over a variable. When you do this the pointer changes to an I-beam and the value appears in a tool tip display as shown below:
The next method simply involves looking at the variable window below the source code display. Variables that are currently in scope are automatically displayed. In the example shown below execution is in the procOne( ) function:
You can see the values of the parameter variables n1 and n2 as well as the variable count. If you continue to step through the loop you will also see the variable i exchanged with count as their values change.

If  you want to see you variables continuously you can enter them in the watch window which is usually to the right of the variable window. In the example below the variables i and count have been entered while in the procOne( ) function:




Conclusion

The debugger application built into Visual C++  is a powerful tool for tracking down logic errors and other bugs in your programs. There are many options available for the Visual C++ debugger but the basics covered here are the most commonly used for tracking down logic errors. These essentials are:

· compiling with the Debug project option (this is the default)

· setting breakpoints to halt execution in Debug mode

· starting your program in the Debug mode

· tracing through your program with Step Over and Step Into

· watching the values of your variables as you step through your program

If you practice these techniques a few times they will become easier to use. You will find them to be a powerful addition to your program development toolkit.

Sample Program

/////////////////////////////////////////////////////////////////////////

// debugger.cpp

// program to demonstrate use of the VC++ debugger

/////////////////////////////////////////////////////////////////////////

#include <iostream>

#include <cstring>

using namespace std;

int procOne( int, int );

void procTwo( char * );

int main()

{


int num1 = 0, num2;


char message[] = "Debugger 101\n";


procTwo( message );


cout << "Enter two integer values:";


cin >> num1 >> num2;


num1 = procOne( num1, num2 );


cout << "\nAfter procOne() num1 = " << num1 << endl;


return 0;

}

/////////////////////////////////////////////////////////////////////////

int procOne( int n1, int n2 )

{


int i, count = 0;


for ( i = 0; i < 5; i++ )


{



n1 = n1 + i;



n2 = n2 * n1;



count++;


}


return n1 + n2;

}

/////////////////////////////////////////////////////////////////////////

void procTwo( char * str)

{


int i, length;


length = strlen( str );


if ( !length )



return;


for ( i = 0; i < length; i++ )


{



cout << str[i];


}


cout.put( '\n' );


}
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