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Today
• Debugging your code

• Using the debugger

• In-class debugging exercise



Debugging Your Code



Software Bug

Bug - an error, flaw, failure, or fault in a computer program that 
produces an incorrect, unintended, or unexpected result

Computer pioneer Grace Hopper

https://en.wikipedia.org/wiki/Grace_Hopper


What is Debugging?
• When you have written a program, it will have bugs

• It will do something, but not what you expected

• How do you find out what it actually does?

• How do you correct it?

• This process is called debugging



Stepping Through a Program
• Carefully follow the program through the specified steps
• Pretend you’re the computer executing the program
• Does the output match your expectations?
• Need more information?  Add a few debug output statements: 



Beginnings and Ends
• Pay special attention to beginnings and ends 
• of loops (for/while)
• of functions
• of classes (constructor/destructor)

• Did you initialize every variable? 
• To a reasonable value

• Did the function get the right arguments? 
• Did the function return the right value?

• Did you handle the first element correctly? 
• The last element?



Be Guided By Output
“If you can’t see the bug, you’re looking in the wrong place”

• It’s easy to be convinced that you know what the problem is and 
stubbornly keep looking in the wrong place
• Don’t just guess
• Be guided by output

• Work forward through the code from a place you know is right
• What happens next? Why?

• Work backwards from some bad output
• How could that possibly happen?



Types of Debugging
Adding                statements

• print the values of variables that to see what is going on
• print when you enter and exit functions
• print to find where you are in the code
• print to confirm that a class was properly initialized
• print useful diagnostic information



Adding a Debug Function



Adding a Debug Function



Redirect Debug Output
Since we used cerr in our debug function, another trick is to 
redirect the cerr standard error stream (2) to a log file

Redirect standard output (cout)

Redirect standard error output (cerr)



Rubber Duck Debugging
https://en.wikipedia.org/wiki/Rubber_duck_debugging

• Talking through code with someone else
• If someone else is not available use a rubber duck 
• Just by talking through your code, step-by-step, will help you 

realize what is wrong with the code

https://en.wikipedia.org/wiki/Rubber_duck_debugging


Debugger
A debugger is a developer tool that attaches to your running program 
and allows you to inspect your code



Setting a Breakpoint

Breakpoint
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Debugger Demo


