
In programming, compiling and debugging are the two main steps you 
take to go from writing code to having a working application. You can 
think of them as the Translation phase and the Repair phase. 

 

1. Compiling (The Translator) 

Computers do not understand human languages like Python, Java, or 
C++. They only understand Machine Code (binary 1s and 0s). A 
Compiler is a program that translates your high-level code into a format 
the computer's CPU can actually run. 

How it works (The 4 Main Stages): 

1. Lexical Analysis: The compiler reads your code and breaks it into 
tiny pieces called "tokens" (like keywords, variable names, and 
operators). 

2. Syntax Analysis: It checks if your "sentences" follow the rules of 
the language grammar. If you miss a semicolon or a bracket, it 
stops here. 

3. Optimization: The compiler looks for ways to make your code run 
faster or use less memory without changing what it does. 

4. Code Generation: Finally, it creates an executable file (like a .exe 
or .app) made of machine instructions. 

 

2. Debugging (The Detective) 

A bug is an error in your code that makes it crash or behave incorrectly. 
Debugging is the systematic process of finding and fixing those bugs. 

Types of "Bugs" you'll find: 

 Syntax Errors: Typos that prevent the code from even compiling 
(e.g., writing prnt instead of print). 



 Runtime Errors: The code compiles fine, but crashes while it’s 
running (e.g., trying to divide a number by zero). 

 Logic Errors: The code runs and doesn't crash, but it gives the 
wrong answer (e.g., your calculator adds 2 + 2 and gets 5). 

Common Debugging Tools: 

 Breakpoints: You can tell the computer to "freeze" the program at 
a specific line so you can see what's happening. 

 Step-through: Running the code one single line at a time to see 
exactly where it goes wrong. 

 Watch Window: A tool that lets you monitor the value of a 
specific variable (like total_score) as the program runs. 

 


