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Immutable
JavaScript




Immutability
is really easy

to understand




Think in .
something
that

NEVER

changes




That is
Immutability!



Okay, but

WRHY .o

| use
Immutability?




#1

concise code




Variables must have

same value

from

start

to finish




#2

avoid bugs




Immutable

code

prevents

side-effects



Bugs

usually
live in

mutable state



#3

thread safe




Immutable

code
doesn’t

change




Therefore,
it doesn’t have

racCe

conditions



> how is that

related to

JavaScript?







#1

assignment



#2

objects




Let’s

seeé

some




1 var globalCoords = [0, 0]

function updateCoords () {
globalCoords = [10, 10]

}

2
3
4
5
6
7
8
2

10
11 updateCoords()
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1 var globalCoords = [0, O]

function updateCeords () {
globalCoords = [10, 10]
}

2
3
4
5
6
7
8
9

10
11 updateCoords()




That is

1114
tabi
mu

nt
onssignme
a



How to

HELG

that code

immutable?




1 const globalCoords = [0, 0]

function updateCoords () {
globalCoords = [10, 10]

}

2
3
4
5
6
7
8
2,

10
11 updateCoords()




1l const )globalCoords = [0, 0]

5 function updateCoords () {

6 globalCoords = [10, 10]
7}

8

S
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11 updateCoords()




1 const globalCoords = [0, 0]

function updateCoords () {
globalCoords = [10, 10]

}

2
3
4
5
6
7
8
2,

10
11 updateCoords()




1 globalCoords = [10, 10]

2 A
3 TypeError: Assignment to constant variable.




1 globalCoords = [10, 10]

2 A
8 TypeError:) Assignment to constant variable.




1 globalCoords = [10, 10]

2 A
3 TypeError: Assignment to constant variable.




1 globalCoords/ = [10, 104

2 A
3 TypeError: Assignment to constant variable.




1 globalCoords = [10, 10]

2 N
3 TypeError: Assignment to constant variable.




const

prevents

reassignments



Lesson #01:

“const

instead

var or let




reassignment

problem:

solved! &




Let’s

seeé

another

example



L constarrayl2s3




Il const arrayl23




I const arrayl23




1 const( arrayl23




Let’s d o

something
with

that array




1 const arrayla3

2

3 function addInArray (array, value) {
4 array.push(value)

5 return array

6 }

.

8 const arrayl234 = addInArray(arrayl23, 4)
9 console.log(arrayl234)

10




1 const arrayla23

2

3 function addInArray (array, value) {
4 array.push(value)

5 return array

6_}

.

8 const arrayl234 = addInArray(arrayl23, 4)
9 console.log(arrayl234)

10




1 const arrayla3

2

3 function addInArray (array, value) {
4 array.push(value)

5 return array

6}

.

8 const arrayl234 addInArray(arrayl23, 4)
9 consoteTteglars

10




1 const arrayla3

2

3 function addInArray (array, value) {
4 array.push(value)

5 return array

6 }

.

8 const arrayi234—agudInmArray{arrayl23, 4)
9 console.log(arrayl234)

10




Nothing




Let’s d o

another action
with

same array




const arrayl23 = [1, 2, 3]

function addInArray (array, value) {

array.splice(array.index0Of(value), 1)
return array

}

1
2
3
4
5 function removeFromArray (array, value) {
6
7§
8
9

10 const arrayl234 = addInArray(arrayl23, 4)

11 console.log(arrayl234)

12

13 const arrayl2 = removeFromArray(arrayl23, 3)
console. log(arrayl2)




const arrayl23 = [1, 2,

function addInArray (array, value) {

array.splice(array.index0Of(value), 1)
return array

1
2
3
4
5 function removeFromArray (array, value) {
6
7§
8
9

10 const arrayl234 = addInArray(arrayl23, 4)

11 console.log(arrayl234)

2

13 const arrayl2 = removeFromArray(arrayl23, 3)
console. log(arrayl2)




const arrayl23 = [1, 2,

function addInArray (array, value) {

array.splice(array.index0f(value)) 1)
return array

1
2
3
4
5 function removeFromlrray—{airray, value) {
6
7§
8
9

10 const arrayl234 = addInArray(arrayl23, 4)

11 console.log(arrayl234)

2

13 const arrayl2 = removeFromArray(arrayl23, 3)
console. log(arrayl2)




const arrayl23 = [1, 2, 3]

function addInArray (array, value) {

array.splice(array.index0Of(value) | 1)
return array

}

1
2
3
4
5 function removeFromArray (array, value) {
6
7
8
9

10 const arrayl234 = addInArray(arrayl23, 4)

11 console.log(arrayl234)

12

13 const arrayl2 = removeFromArray(arrayl23, 3)
console. log(arrayl2)
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const arrayl23 = [1, 2,
function addInArray (array, value) {
function removeFromArray (array, value) {

array.splice(array.index0Of(value), 1)
return array

const arrayl234 = addInArray(arrayl23, 4)
console.log(arrayl234)

const arrayl2 = removeFromArray(arrayl23, 3)
console. log(arrayl2)




const arrayl23 = [1, 2,

function addInArray (array, value) {

array.splice(array.index0Of(value), 1)
return array

1
2
3
4
5 function removeFromArray (array, value) {
6
7§
8
9

10 const arrayl234 = addInArray(arrayl23, 4)

11 console.log(arrayl234)

2

13 const arrayl2 = removeFromArray(arrayl23, 3)
console. log(arrayl2)




const arrayl23 = [1, 2, 3]

function addInArray (array, value) {

array.splice(array.index0Of(value), 1)
return array

}

1
2
3
4
5 function removeFromArray (array, value) {
6
7§
8
9

10 const arrayl234 = addInArray(arrayl23, A4)

11 console.log(arrayl234)

12

13 const arrayl2 = removeFromArray(arrayl23, 3)
console. log(arrayl2)




What
happened?



console. log(arrayl23)

const arrayl234 = addInArray(arrayl23, 4)
console. log(arrayl234)

console. log(arrayl23)

const arrayl2 = removeFromArray(arrayl23, 3)
console.log(arrayl2)
console. log(arrayl23)




console. log(arrayl23)

const arrayl234 = addInArray(arrayl23, 4)
console. log(arrayl234)

console. log(arrayl23)

const arrayl2 = removeFromArray(arrayl23, 3)
console.log(arrayl2)
console. log(arrayl23)




console. log(arrayl23)

const arrayl234 = addInArray(arrayl23, 4)
console. log(arrayl234)

console. log(arrayl23)

const arrayl2 = removeFromArray(arrayl23, 3)
console.log(arrayl2)
console. log(arrayl23)




console. log(arrayl23)

const arrayl234 = addInArray(arrayl23, 4)
console—tog(arrayiz34)

console. log(arrayl23)

const arrayl2 = removeFromArray(arrayl23, 3)
console.log(arrayl2)
console. log(arrayl23)




console. log(arrayl23)

const arrayl234 = addInArray(arrayl23, 4)
console. log(arrayl234)
console. log(arrayl23)

const arrayl2 = removeFromArray(arrayl23, 3)
console.,log(arrayl2)
console. log(arrayl23)

1
2
3
4
5
6
7
8
Q




Why is

that

happened?



For a

complete

understanding...




Let’s t a I k

about

objects




ut
| do NOT

mean { }



|l mean

object

data type




JavaScript n.-
two groups

d;ta types:




Primitives

and

objects




Primitives are:
String Number

Boolean yndefined

Null  symbol (ES6+)



Objects are all others:

Object Array

Function RegExp
etc...



Primitive
values
alre

immutable



Objects

are

always

mutable



What .

that

mean?




1 const event = 'Front in Sampa'
2 console.log(event)

=

4 const eventUpperCased = event.toUpperCase()
5 console. log(eventUpperCased)

6 console. log(event)




const event = 'Front in Sampa'
_console.log(event)

const eventUpperCased = event.toUpperCase()
console. log(eventUpperCased)
console. log(event)




1 const event = 'Front in Sampa'
2 console.log(event)

3
4 const eventUpperCased = event.toUpperCase()
5 consolétugteventUpperlased)

6 console. log(event)




1 const event = 'Front in Sampa'

2 console.log(event)

=

4 const eventUpperCased = event.toUpperCase(J

ntllnnAarCAc
5 console.lagleventlpp ed)

6 console. log(event)




1 const event = 'Front in Sampa'
2 console.log(event)

=

4 copst—everTtUpperCased = event.toUpperCa
5 console. log(eventUpperCased)

6 conso et toglevent)




That’s

what

Immutability

uEELE




And

What about

objects?



1 const person = { name: 'John Doe' }
2 console. log(person)

3
4 person.name = 'Jane Doe'
5 console. log(person)




T const person = { name: 'John Doe' }
2 console.log(person)

3
4 person.name = 'Jane Doe'
5 console. log(person)




const person = { name: 'John Doe' }
console. log(person)

person.name = 'Jane Doe'
console. log(person)




Remember:



Objects

are

always

mutable



const person = { name: 'John Doe' }
const jane = person

jane.name = 'Jane Doe'

console.log(jane)
console. log(person)




const person = { name: 'John Doe' }
const jane = person

jane.name = 'Jane Doe'

console.log(jane)
console. log(person)




const person = { name: 'John Doe' }
const jane = person

jane.name = 'Jane Doe'

console.log(jane)
console. log(person)




const person = { name: 'John Doe' }
const jane = person

jane.name = 'Jane Doe'

7console.log(jane)
console. log(person)




const person = { name: 'John Doe' }
const jane = person

jane.name = 'Jane Doe'

console.log(jane)
console. log(person)




Objects are

passed

reference




What .

that

mean?




memory chip



1 const person = { name: 'John Doe' }




1 const person =({ name: 'John Doe' }




1 const person =({ name: 'John Doe' }




1 const person 5 { name: 'John Doe' }




1 const person = { name: 'John Doe' }
2
3 const jane = person




const person)= { name: 'John Doe' }

Y const jane ¥ person




const| person)= { name: 'John Doe' }

Y const jane ¥ person




const| person)¥ { name: 'John Doe' }

Y const jane ¥ person




const person = { name: 'John Doe' }
const jane = person

jane.name = 'Jane Doe'

7console.log(jane)
console. log(person)




1 console.log(jane === person)




1 console.log(jane === person)




One

more

example



1 const personOne { name: 'John Doe' }

2 const personTwo { name: 'John Doe' }

3
4 console. log(personOne === personTwo)




1 const personOne { name: 'John Doe' }

2 const personTwo { name: 'John Doe' }

3
4 console. log(personOne === personTwo)




1 const personOne { name: 'John Doe' }

2 const personTwo { name: 'John Doe' }

3
4 console. log(personOne === personTwo)




1 const personOne { name:

2 const personTwo { name=

3
4 console. log(personOne === personTwo)




1 const personOne = { name:

2 const personTwo { name:

3
4 console. log(personOne === personTwo)




1 const personOne { name: 'John Doe' }
2 const personTwo { name: 'John Doe' }

3
4 console.log(personOne === personTwo)




1 const personOne & name: 'John Doe' }
2 const personTwo { name: 'John Doe' }

3
4 console.log(personOne === personTwo)




1 const personOne 'John Doe' }
2 const personTwo }
3

4 console.log(personOne === personTwo)




1 const personOne { name: 'John Doe' }
2 const personTwo { name: 'John Doe' }

3
4 console.log(personOne === personTwo)




SO, how to

avoid
mutability

with gbjects?




1 const person = Object.freeze({ name: 'John Doe' })
2

3 person.name = 'Jane Doe'

4
5 console. log(person)




1 const person = Object.freeze({ name: 'John Doe' })
2

3 person.name = 'Jane Doe'

4
5 console. log(person)




1 const person = Object.freeze({ name: 'John Doe' })
2

3 person.name = 'Jane Doe'

4
5 console. log(person)




const person = Object.freeze({ name: 'John Doe' })

person.name = 'Jane Doe'

console. log(person)




But internal
objects are

new

references



1 const user = Object.freeze({
name: 'John Doe',
posts: [[{ title:d'"Post L'} .1 tiktle: *Post 2" 1]

6 user.posts[0].title = 'Post 1 updated'
7 console.log(user)

8

9

10

11




1 const user = Object.freeze({
name: 'John-Bee'

posts [{ title: 'Post 1' }, { title:

6 user.posts[0].title = 'Post 1 updated'
7 console.log(user)

8

9

10

11

'Post 2

il




1 const user = Object.freeze({
name: 'John Doe',
posts: [[{ title:d'"Post L'} .1 tiktle: *Post 2" 1]

user.posts[0].title = 'Post 1 updated'
7 consotetog(user
8
9
10
11




1 const user = Object.freeze({
name: 'John Doe',
posts: [[{ title:d'"Post L'} .1 tiktle: *Post 2" 1]

6 user.posts[0].title = 'Post 1 updated'
7 console.log(user)

8

9

10

11




The best way
emake

immutable

code...




“thinking

immutability



Instead of

freeze
object...




Just

don’t
mutate i




| need

tochange

~object?



Then

you are
going to

transform




And .
will create a

new copy

from it




const ball = { diameter: 30, shape: 'circle' }
const soccerBall = Object.assign({}, ball, { diameter: 22 })

console. log(ball)
console. log(soccerBall)

console.log(ball === soccerBall)




const ball = { diameter: 30, shape: 'circle' }
const soccerBall = Object.assign({}, ball, {hiameter: 22 })

console. log(ball)
console. log(soccerBall)

console.log(ball === soccerBall)




const ball = { diameter: 30, shape: 'circle' }
const soccerBall = Object.assign({}, ball, { diameter: 22 })

console. log(ball)
console. log(soccerBall)

console.log(ball === soccerBall)




const ball = { diameter: 30, shape: 'circle' }
const soccerBall = Object.assign({}, Pall, { diameter: 22 })

console. log(ball)
console. log(soccerBall)

console.log(ball === soccerBall)




const ball = { diameter: 30, shape: 'circle' }
const soccerBall = Object.assign{({},|Pall, { diameter: 22 })

console. log(ball)
console. log(soccerBall)

console.log(ball === soccerBall)




const ball = { diameter: 30, shape: 'circl' }
const soccerBall = Object.assign({}, ball, }{ diameter: 22 })

console. log(ball)
console. log(soccerBall)

console.log(ball === soccerBall)




00
const ball = { diameter: 30, shape: 'circle'
const soccerBall = Object.assign({}, ball,({ diameter: 22 })

console. log(ball)
console. log(soccerBall)

console.log(ball === soccerBall)




const ball =({ diameter: 30, shape: 'circle'\}
const soccerBall = Object.assign({}, ball, { diameter: 22 })

console. log(ball)
console. log(soccerBall)

console.log(ball === soccerBall)




const ball = { diameter: 30, shape: 'circle' }
const soccerBall = Object.assign({}, ball, { diameter: 22 })

5console. log(ball)
console. log(soccerBall)

console.log(ball === soccerBall)




const ball = { diameter: 30, shape: 'circle' }
const soccerBall = Object.assign({}, ball, { edameter: 22 })

console. log(ball)

console.log(ball === soccerBall)




const ball = { diameter: 30, shape: 'circle' }
const soccerBall = Object.assign({}, ball, { diapfeter: 22 })

console. log(ball)
console. log(soccerBall)

console.log(ball === soccerBall)




const ball = { diameter: 30, shape: 'circle' &
const soccerBall & Object.assign({},“pvall, { diameter: 22 })

console. log(ball)
console. log(soccerBall)

console.log(ball === soccerBall)




const ball = { diameter: 30, shape: 'circle' }

1

2

3 consE—seecerBall =
4 ...ball,

LS s
6
T
8
9

console. log(ball)
console. log(soccerBall)
10
11 console. log(ball === soccerBall)




const ball = { diameter: 30, shape: 'circle' }

1

3 const soccerBall = {
4 ...ball,

5 diameter: 22
6

T

8

9

}

console. log(ball)
console. log(soccerBall)
10
11 console. log(ball === soccerBall)




const ball = { diameter: 30, shape: 'circle' }

const soccerBall =
_,_hall)

1
2
3
4
5 diameter: 22
6
T
8
9

console. log(ball)
console. log(soccerBall)
10
11 console. log(ball === soccerBall)




const ball = { diameter: 30, shape: 'circle' }

1

2

3 const soccerBall = {
4 ...ball,

5 diameter: 22
6

4

8

9

}

console. log(ball)
console. log(soccerBall)
10
11 console. log(ball === soccerBall)




The SAME goes
for ANY kind of

object




1l const arrayl23 = [1, 2, 3]

2

3 function addInArray (array, value) {
4 array.push(value)

5 return array

6 }

-

8 const arrayl234 = addInArray(arrayl23, 4)
9 console.log(arrayl234)

10




1l const arrayl23 = [1, 2, 3]

2

3 function addInArray (array, value) {
4 array.push(value)

5 return array

6 }

-

8 const arrayl234 = addInArray(arrayl23, 4)
9 console.log(arrayl234)

10




1l const arrayl23 = [1, 2, 3]

2

3 function—addInArray (array, value){
4 7 array.push(value)

5 return array

6 }

-

8 const arrayl234 = addInArray(arrayl23, 4)
9 console.log(arrayl234)

10




const arrayl23

function addInArray (array, value) {
return array.concat(value)

const arrayl234 = addInArray(arrayl23, 4)

1
2
3
4
51}
6
7
8
9

console.log(arrayl234)
10 console.log(arrayl23)




const arrayl23

functiern—addInArray (airay. value) {
return array.concat(value)

const arrayl234 = addInArray(arrayl23, 4)

1
2
3
4
51}
6
7
8
9

console.log(arrayl234)
10 console.log(arrayl23)




const arrayl23

function addInArray (array, value) {
return array.concat(value)

const arrayl234 = addInArray(arrayl23, 4)

1
2
3
4
51}
6
7
8
S

9 console.log(arrayl234)
10 console.log(arrayl23)




Immutability
n gractice




Instead of
array.push

use

array.concat



Instead of
array.splice

use

array.slice



Instead of
array.pop __,
array.shift

use

array.filter



Create
‘nNew a rray

before using

mutable

methods...




like

array.sort

and

array.reverse

for example




Instead of
loops (for/while)

use

array methods




array.map



array.filter



array.find



array.reduce



array.some



array.every



Transform

objectsn
arrays
“iterate:




Object.keys()



Object.values()



Object.entries()



to use

the new

for of



Should | uyse

immutability

everywhere in
my app?







Just try to keep
mutable §tate

isolated




If you find
DUJS, they wil

probably

beon that state




But

creating

more objects

spend more

memory...




What

about

performance?






Memory chips

cheap



With little data,

it makes

no difference

whether or not
Jo use

immutability




And o
with
lots of

data...



Neither mutable
"r immutable

code

will
help you




Worry

about

perceived
performance










How to
learn

more

about

immutability?




P
racticin
a lot! -




~And
etting

involved



A

O/training-center



7

Q/frontendbr/forum



bit.ly/frontninja



You will

always

find help




As long










