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5  LESSON

DECLARING CONSTANTS WITH CONST

After reading lesson 5, you will

 Understand what constants are and how they work.
 Know when to use constants.

The keyword const stands for constant, as in never changing. Many programs have values 
that never change, whether by intention or by happenstance. Values declared with const, 
referred to as constants, have the same characteristics as those declared with let, which 
you learned about in the previous chapter, with the additional feature of reassignment 
being forbidden.
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5.1 How constants work

Constants cannot be reassigned. This means that once you assign the value of a con-
stant, any attempt to assign a new value will result in an error:

const myConst = 5;

myConst = 6;

Because of the inability to reassign constants with new values, they quickly became con-
fused with being immutable. Constants are not immutable. So what’s the difference 
between not being able to be reassigned and being immutable? Assignment has to do 
with variable bindings, binding a name to a piece of data. Immutability or mutability is 
a property that belongs to the actual data that the binding contains. All primitives 
(strings, numbers, and so on) are immutable, whereas objects are mutable.

Let’s take a look at an example where you assign a mutable object to a constant and are 
free to mutate it:

const mutableConstant = {};

mutableConstant.foo = 'bar';

Consider this Consider the following switch statement, which uses flags to determine
what type of action is being performed. The uppercasing of ADD_ITEM and DEL_ITEM indi-
cates that these are values that are never expected to change,a but what would happen
if they did change? How would that affect the behavior of the program? How could you
author the application to protect from that?

switch (action.type) {
  case ADD_ITEM:
    // handle adding a new item
  break;
  case DEL_ITEM:
    // handle deleting an item
  break;
};

a This uppercasing is purely by convention and not a required syntax.

Error

When you set foo to bar 
you’re modifying (mutating) 
the existing object.
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mutableConstant.foo = 'baz';

mutableConstant = {foo: 'bat'}

Because you created a constant and assigned a mutable value to it, you were able to 
mutate that value. But you could not assign a new value to the constant; the only way you 
were able to change the value was by modifying the value itself, as shown in figure 5.1.

If you assign an immutable value like a number to a constant, then the constant becomes 
immutable because it contains a value that can’t be modified and the constant can’t be 
reassigned, so they become frozen.

When you set foo to baz 
you’re modifying (mutating) 
the existing object.

You’re trying to set foo to baz by 
assigning an entirely new object, 
which is forbidden.

const mutableConstant= {};

Empty

{}

Empty

mutableConstant

Free memory

Empty

{ foo: "bar" }

Empty

mutableConstant

Free memory

Empty

{ foo: "bar" }

{ foo: "baz" }mutableConstant

Free memory

Previous value

mutableConstant.foo = 'bar';

mutableConstant = {foo: 'baz'}

The value has changed but
the variable is still pointing
to the same address.

Error: The constant can’t
be reassigned (pointed to
a new address). 

Figure 5.1 Mutating the value
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The claim that primitives, like strings and numbers, are immutable may be a tough pill 
to swallow if you aren’t already familiar with it. You may be thinking something like “I 
use primitives and change their value all the time!” The fact is that with the ability to 
reassign variables with new values, primitives are harder to spot. Consider this code:

let a = "Hello";
let b = a;

b += ", World!";

console.log(a);
console.log(b);

In this example it appears that you’re changing the string contained in variable b, but in 
fact you’re creating a new string and reassigning that new string to b. You can confirm 
this because, before updating b, it contains the same value as a, but afterwards a remains 
unchanged. This is because a is still pointing to the same string but b was reassigned a 
new string. This is why you can’t use the += operator with constants. See figure 5.2.  

Quick check 5.1 What will happen when the following code is executed?

const i = 0;
i++;

QC 5.1 answer

Because the increment operator assigns a new value to the variable it operates on, this code will throw
an error because constants cannot be reassigned.

Hello
Hello, World!

Quick check 5.2 What will happen when executing the following code?

const a = "Hello";

const b = a.concat(", World!");

QC 5.2 answer

You may think that a.concat will throw an error when a is a constant, but remember the concat method
on strings does’t modify the existing string or reassign the variable containing it: it simply returns a new
string. Because of this, the statement is valid and b becomes the string "Hello, World!"
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5.2 When to use constants

The obvious place to use constants is when creating flags that are more about a unique 
identifier than the actual value they contain. Like this priming exercise, for example:

const ADD_ITEM = 'ADD_ITEM';
const DEL_ITEM = 'DEL_ITEM';
let items = [];

function actionHandler(action) {
  switch (action.type) {
    case ADD_ITEM:
      items.push(action.item);
    break;
    case DEL_ITEM:
      items.splice(items.indexOf(action.item), 1);
    break;
  };
}

This ensures that the action flags ADD_ITEM and DEL_ITEM can never be accidentally changed. 
You may stop there, but if you think about it, should the items array ever be reassigned? 
Probably not, so you can make that a const as well:

const items = [];

var a = "Hello"; var b = a;

Empty

"Hello"

"Hello"

"Hello, World"

Empty

a, b

Free memory

Free memory

Empty

a

b

Free memory

b += ", World";

The original value hasn’t
changed but the variable
points to a new value.

Figure 5.2 Demonstrating 
that primitives are immutable
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But what if you later decide that you need an action to empty the list? Your instinct may 
be to reassign items to a new empty array, but that can’t be done using a constant:

case CLEAR_ALL_ITEMS:
  items = [];
break;

You can still empty the array, though; you just need to figure out a way to modify the 
actual value without assigning a new value. In this case you can again use splice for 
such a task:

case CLEAR_ALL_ITEMS:
  items.splice(0, items.length);
break;

OK, so your complete code now looks like this:

const ADD_ITEM = 'ADD_ITEM';
const DEL_ITEM = 'DEL_ITEM';
const CLEAR_ALL_ITEMS = 'CLEAR_ALL_ITEMS';
const items = [];

function actionHandler(action) {
  switch (action.type) {
    case ADD_ITEM:
      items.push(action.item);
    break;
    case DEL_ITEM:
      items.splice(items.indexOf(action.item), 1);
    break;
    case CLEAR_ALL_ITEMS:
      items.splice(0, items.length);
    break;
  };
}

Notice how you declared every single value with a const? This won’t be an unusual 
circumstance.

Protecting a binding from reassignment isn’t the only reason to use a constant. Because 
constants are never reassigned, certain optimizations can be made by the JavaScript 
engine to improve performance. Because of this, it makes sense to use const anytime a 
variable never needs to be reassigned, and fall back to let when they do.

Error
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Summary

In this lesson, you learned how to declare variables with const and how that differs from 
variables declared with var or let.

 Constants are variables that can’t be reassigned.
 Constants are not immutable.
 Constants have the same scoping rules as let.

Let’s see if you got this:

Q5.1: Modify your answer from the lesson 4 exercise to use const where possible.

Quick check 5.3 What will happen when executing the following code?

function getValue() {
  const val = 5;
  return val;
}

let myVal = getValue();

myVal += 1;

QC 5.3 answer

You may think that because the value is originally stored in a constant before being returned from the
function, it would give errors when reassigned outside of the function. But remember that constants
have to do with value bindings, not the values inside those bindings. The function merely returns the
value, not the binding. So the new let binding is safe to reassign.
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