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One Word on C++

• To make best use of debuggers in C++, you need the debug 
symbols (links from machine code to source code)

• Debug symbols are included in a special compilation/build 
– GCC/Clang compilers use the –g flag

– Dynamic linking to pre-built debug libraries

• All experiments have the capability, but it takes extra space
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Print Statement Debugging

• Example in test.cpp
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#include <iostream>

int main() {

int a = 10;

int b = 0; // This will cause a division by zero error later

int c;

std::cout << "Before calculation." << std::endl; // Debug print

// Simulate some calculation

c = a / b; // Potential error point

// Debug print to check result

std::cout << "After calculation. Result: " << c << std::endl; 

// Another section of code

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

std::cout << "Loop iteration: " << i << std::endl; // Debug print for loop progress

}

return 0;

}



Example of lldb

• Compile: g++ -g test.cpp

• Run: ./a.out

• Run lldb a.out
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VS Code
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Focus on Python

• Python debugger is a powerful standard tool
– https://docs.python.org/3/library/pdb.html

• But Python runtime errors are also very informative
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Common Python Error Codes

• SyntaxError: invalid syntax

– Misplaced parenthesis etc.

• IndentationError: unexpected indent

• NameError: name “variable” is not defined

• AttributeError: “module” object has no attribute “attribute_name”

• FileNotFoundError

• IndexError: list index out of range

• ImportError: No module named “module_name”

• TypeError (operation applied to object of wrong type)

– unsupported operand or “object is not callable”

• ValueError (right kind of argument but bad value)
– ValueError: could not convert string to float: 'non-numeric’
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Bad Python

• Follow along with the bad Python code

– https://github.com/JasonNielsen/comphep-debugging
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pdb Examples

• Option 1: run with –m pdb flag

• Option 2: breakpoint where you want to start your debugging
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Option 1: -m pdb
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Option 2: breakpoint()
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Option 3: vscode
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pdb workflow demo

• pdb debugger commands

– https://docs.python.org/3/library/pdb.html#debugger-commands 

• condition

• list

• step

• next

• p

• whatis

• run/restart

• continue

• until
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Debugging in Jupyter
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