Scope Chain & Lexical Environment

(How JavaScript Finds Variables Internally)

Subtitle: Understand how JavaScript resolves variables step-by-step using scope chain and lexical
environment rules.
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~ Introduction

When JavaScript sees a variable, it doesn’t randomly “search everywhere.”
It follows a strict internal system to find it.
That system is:

e Lexical Environment
e Scope Chain

If you don’t understand this, errors like not defined feel unpredictable.

Once you understand it, variable lookup becomes fully logical.

J- Step 1: What is Lexical Environment?

A lexical environment is:
A structure that stores variables and references where the code is physically written.
It contains:

e variables
e function declarations
e reference to outer environment

- Simple Model:

Lexical Environment = Memory + Scope Reference

Step 2: How JavaScript Looks for Variables

When a variable is used:

JavaScript follows this order:
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1. Check local scope

2. If not found — go to outer scope
3. Keep going until global scope

4. If not found — Reference Error

Execution Flow:

Local Scope — Parent Scope = Global Scope = Not Found Error
== Step 3: Scope Chain (Core Concept)

Scope chain = chain of lexical environments linked together

let a = 10;

function outer() {

let b = 20;

function inner() {
let ¢ = 30;

console.log(a + b + ¢);
inner();

outer();

Lookup Process:

e c found in inner scope
e b found in outer scope
e a found in global scope

Mental Model:



inner — outer — global

€ Step 4: Lexical Scope Rule

JavaScript uses:

Where code is written, not where it is called.
Example:

function outer() {

Let x = 100;

function inner() {

console.log(x);

return inner;

const fn = outer();
fn();

Why this works:

e inner remembers outer scope
e cven after outer finishes execution

= Step 5: Lexical Environment vs Call Stack

Concept Purpose
Call Stack execution tracking

Lexical Environment variable lookup



Key Difference:

e Stack = “what is running”
e Lexical = “what variables are accessible”

J- Step 6: Nested Scope Lookup

leta=1;

function A() {

Letb=2;

function B() {
Letc=3;
console.log(a, b, c);

}

B();

AQ);
Lookup Path:

B — A — Global

I Step 7: Variable Not Found Error

function test() {

console.log(x);

}



test();
Result:
2 ReferenceError: x is not defined

Why?

e no local variable
e no parent variable

e global missing

€ Step 8: Real-World System Mapping

1. Backend API System

e local scope: request handler
e outer scope: service layer
e global scope: config

2. UI Rendering System

e inner: component state
e outer: parent component props
e global: app config

3. haas.dev System

e inner: filter function
e outer: data pipeline
e global: resource config

I Step 9: Common Mistakes

X 1. Thinking scope depends on calling

It depends on definition location

X 2. Confusing scope chain with execution order
They are different systems

> 3. Assuming variables are globally visible



They are not unless declared there
X 4. Ignoring nested scope behavior

Leads to hidden bugs in large apps

Step 10: Min1 Exercises

Exercise 1
Predict output:

let x = 5;

function a() {
let x = 10;

console.log(x);

a();
Exercise 2
Trace scope chain manually in nested functions

Exercise 3

Return a function and test outer variable access
= Step 11: Mini Quiz

What is lexical environment?

What is scope chain?

Why does inner function access outer variables?
. What causes ReferenceError?

97 Step 12: Thinking Upgrade

B =

If you understand this:

e variables are not random



e access is structured and layered
e JavaScript behaves like a controlled memory system

You can now predict code behavior without running it.

* Step 13: Summary

Lexical environment stores variables + references
Scope chain is lookup path

JavaScript searches from local = outer — global
Scope depends on where code is written

Enables closure behavior

Core system behind variable access



