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Lab 3 — Using the Debugger 

Wednesday, April 1, 2009 
Objectives
· To learn how to use a debugger 

Note: don't worry if you can't finish the entire lab exercise. Use turnin (see the last step) to turn in as much as you've completed before you leave the lab. Make sure you finish the rest of the lab on your own time. 

Background

The program gdb is a simple, command-line debugger that lets you look inside your program while it is running. For all but the simplest programs, a debugger is an essential tool that saves you many hours of development time and many frustrations about why something is not behaving the way you expect it to behave. For most modern projects, and in most professional situations, you would use a window-based debugger or an integrated development environment that has a debugger, editor, and other tools collected together in a coherent way. This lab teaches you the basic usage of a debugger in a command line environment.
Here are some useful gdb commands: 

        help                    help

        list                    display the next ten lines
        list  <line number>     display ten lines centered around 

                                <line number>

        list -                  display ten lines previous to the lines

                                just printed 

        print <variable name>   print the value of a variable

        print <expression>      evaluate the expression and print the result
        break <function name>   set a breakpoint at the start of a function

        break <line number>     set a breakpoint at the specified line

        cont                    continue execution after a breakpoint

        clear <function name>   remove all breakpoints from function

        run                     run program with optional arguments

        step                    resume execution for just a single statement

        quit                    exit the debugger

        backtrace               shows layers of functions you are into

A breakpoint is just what the name implies — a point at which you temporarily stop the currently-executing program and give control to the debugger. You can then check out the states of variables to make sure they contain the values they should contain at that point. If you reach a breakpoint and you find something amiss, you know that there is a bug in your program in the instructions that executed prior to the breakpoint. If, on the other hand, everything looks OK, you can narrow down your search for bugs in the instructions that execute after the breakpoint. Loops are usually good places to put breakpoints; start by placing a breakpoint immediately before a loop and immediately after. If it looks like there may be a problem inside a loop, place a breakpoint within the loop to stop during each iteration. This way, you can make sure the loop control variables and other variables contain the correct values.
There are many other commands beyond the ones listed above. You should consult the help command to list them, and you should try them out and experiment with what they do.
What you should do for this lab:–
1. Sign the attendance sheet. 

2. Download the following program to your CS-2301 directory:–

http://www.cs.wpi.edu/~cs2301/d09/Common/craps.c
This is the same program that you should modify in Programming Assignment #3.
3. Compile your programming with the following command:–

gcc –Wall –g –o craps craps.c
The –o craps specifies the name of the executable program. The -g switch tells the compiler to prepare the program for debugging. The compiler will add information about line numbers, variable names and locations, and other stuff to the object file so that the debugger can find its way around the program.
4. Start the debugger by executing the command

gdb craps
You'll see a welcoming message followed by the debugger's prompt:

(gdb)
It helps if you make your command shell or PuTTY windows as tall as possible and still fit on the screen. It also helps (but is not essential) to have a copy of craps.c open in a second window such as a kwrite or emacs window.

5. Type the following command:–
list

This will dipslay 10 lines around the next line to be executed — in this case, the beginning of the function main().
list rollDice

This will display 10 lines around the function rollDice, which starts at about line 80.
list 20, 40

This will list lines 20-40 inclusive. You can use the command help list to discover more listing options.

6. Run your program by typing the command

run

You will see that the program runs normally, just as if you had tried to run it in a command shell. (If your program were to require command-line arguments, you would supply them as arguments to the run command.) Type help run for more information.

7. Next, you will set a breakpoint using the command
break rollDice

This will cause the program to be suspended whenever the function rollDice is called. Once suspended, you can use the debugger commands to poke around your program,.

8. Run your program again by typing run. You will see that it stops at line 86. Now single-step through the next few lines by typing

step

This causes execution to continue for just one line, and line 87 is displayed. Note that the line displayed is the next line to execute, not the one you just finished.

Now type 
print die1 
to display the value of the variable die1 that was the left side of the assignment statement of line 86. It will display a random value in the range 1-6 inclusive.

You have not executed line 87 yet, so the variable die2 should not have been set to a valid value. Type print die2 to see what it is; you should see a garbage value.

9. Type step a few more times until you have returned from the function rollDice. You will now be back in the function main at line 26. Print the variable sum, which is also the value of the switch expression of line 26. List lines 25-47 inclusive, and guess which case of the switch statement will be executed based on your value of sum.

Now type step just once to see which case it follows. Was your guess correct?

Finally, type cont to continue your program. Depending upon what happened in the switch statement you just executed, your program will exit normally, or it will iterate and call rollDice again. If it breaks at rollDice again, type cont until it eventually exits.
10. Type run to run the program again from the beginning. Note that it will break at rollDice again. When it does, type clear to remove the breakpoint. Now step five or six times until you have returned to main(). Type break to set a new breakpoint at this line. 
11. Continue to experiment with these and other debugger commands. If you discover something new and interesting, please share it with your neighbor or classmate.

12. Make a copy of the contents of your command shell window. This is easy if your shell is konsole – simply type CNTL-a and copy the text using the copy command in the Edit menu. If you are using PuTTY, right click in the title bar of the window to bring up the PuTTY menu; about 2/3 of the way down is a command called Copy All to Clipboard. Invoke this command. Now paste the contents of what you copied to a new file called screen.txt. This is the file you will turn in for this lab.
If you are using some other kind of command shell and are unable to copy the text, take a picture of the window by typing Alt-PrintScreen on a Windows keyboard. This will create a JPEG image, which you can paste into a Microsoft Word or PDF document. Submit that document instead.

Turn in your file using the following Linux command :– 

/cs/bin/turnin submit cs2301 LAB3 screen.txt
See you next week! 
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