JavaScript Call Stack

(Execution Order & Function Tracking System)

Subtitle: Understand how JavaScript tracks function execution, manages nested calls, and controls
program flow using the call stack.
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Website Link: https://dev-roast-app.vercel.app

~ Introduction

JavaScript code doesn’t just “run.” It is tracked step-by-step inside a system that decides:

e which function is currently running
e which function is waiting
e what order everything executes in

That system is called the Call Stack.

If you don’t understand it, debugging becomes guesswork.

If you do understand it, you can predict execution exactly.

J- Step 1: What 1s Call Stack?

Call Stack is a data structure (LIFO: Last In, First Out) that keeps track of function execution.

Last function entered = first function completed

- Mental Model:

STACK (Top — Bottom)

[ current function |
[ previous function ]

[ global execution ]

= Step 2: How JavaScript Executes Code

Every program starts with a base:

Global Execution Context
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Then functions are added
Example:

function a() {

console.log("A");

function b() {

console.log("B");

a();
b();
Execution Flow:

1. Global context starts

2. a() pushed to stack

3. a() executes — removed
4. b() pushed to stack

5. b() executes = removed

6. program ends

== Step 3: St

when called.

ack Behavior (LIFO Concept)

Call stack works like plates:

e last plate on top is removed first

Push — Add function to stack

Pop — Remove function after execution

~| Step 4: Nested Function Calls



function first() {

second();

}

function second() {

third();

}

function third() {

console.log("done");

}

first();
Execution Stack:

1. first() pushed

2. second() pushed

3. third() pushed

4. third() executes = popped
5. second() finishes = popped

6. first() finishes = popped

I Step 5: Stack Overflow (Critical Concept)

If stack grows too much:

function loop() {

loop();

}



loop();

Result:

2 Stack Overflow Error
Why?

e function keeps calling itself
e stack never empties

€ Step 6: Real World Analogy

Think of call stack like a task manager:

e current task sits on top
e new task interrupts and goes above
e previous task waits

Example:

e you are coding
e call arrives = you pause coding
e call ends — you resume coding

= Step 7: Call Stack + Memory Relationship

Call stack works with:

e Memory (variables stored)
e Execution context (function state)

Each function has:

e 1ts own variables
e its own execution state

J- Step 8: Execution Context Breakdown

Every function call creates:

e variable environment
e scope chain
e this binding

Then pushed to stack.



Simplified Flow:

Function Call = Create Context = Push to Stack — Execute — Pop Stack
I Step 9: Common Mistakes

> 1. Thinking all functions run in parallel

JavaScript is single-threaded — one stack only

X 2. Ignoring recursion limits

Deep recursion = stack overflow

2 3. Not understanding execution order

Leads to async confusion later

X 4. Confusing stack with heap memory

Stack = execution

Heap = data storage

# Step 10: Min1 Exercises

Exercise 1
Predict order:
function a() { b(); }
function b() { c(); }

function c() { console.log("end"); }

a();

Exercise 2
Identify stack behavior in nested calls
Exercise 3

Create recursion and observe stack overflow risk



Step 11: Min1 Quiz

What is call stack?
What does LIFO mean?
What causes stack overflow?

B

. Why is JavaScript single-threaded?

%’ Step 12: Thinking Upgrade

If you understand call stack:

e cxecution becomes predictable
e async confusion reduces
e debugging becomes systematic

You stop guessing and start tracing code mentally.

s Step 13: Summary

Call stack tracks function execution

Uses LIFO structure

Each function call is pushed and popped
Stack overflow happens with infinite recursion
Works with execution context model

Core of JavaScript execution engine



