Frontend - concept board
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Scope_, closures, tlﬂis, Prototypes, the event loop and async
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Draw on any slide, then Present (arrow keys) or export the board as a PDF.



1. Types, e.c‘uahty and copying

Definition
Javo.ScrIP‘t s dynamica"({ ‘tlfpeal and s?ngle-threadeol. F Primitives: S‘tring, numbe.r, [:igin‘t, Boolean,
undefined, null, symbd — eve.r‘y‘tlaing else is an objec‘t (a\rra\ys and functions too).

/(équahty*tvpaog and copies

console.log(l = '1', 1 = '1') // true false: = converts types
console.log(typeof null) // "object" (a historic bug)
console.log(typeof [], Array.isArray([]))

console.log(@.1 + 0.2 = 0.3) // false: floating point
console.log(NaN == NaN, Number.isNaN(NaN))

const user = { name: 'Asha', address: { city: 'Pune' } }

const shallow = { ...user }

const deep = structuredClone(user)

user.address.city = 'Delhi’

\console.log(shauow.address.city, deep.address.city) // Delhi Pune

=

* Primitives are copied by value; objec‘ts by reference.
*  Falsy values: false, 0, -0, On, ", null, undefined, NaN — everything else is truthy.
o 77 falls back only on null/undefined; || on any Fnlsy value (so 0 [| 5is 5 but 0 7?7 5 is 0).



2. var, 'et, const and L\oisting

[ I Scope I Hoisted? I Re—assign?

[ var IFunctIon I yes, as undefined I yes

[[e.t Iuock Il{e$, but in the TDZ It{e.s.

[ const IHock Iyes, but in the TDZ Ino (objects stay mutable)

L\e. c|o\ssic loop Eug

const a = [] b =[]

for (var i = @; i < 3; i+) a.push(() = i) // one shared i

for (let j = 0; j < 3; j+) b.push(() = j) // a new j each iteration
console.log(a.map((f) = f()), b.map((f) = £ // [3,3,3]1 [0,1,2]

Common wnstake

Using a let/const before its line throws a ReferenceError (temporal dead zone). Function declarations are
Fu“l{ kms‘ted function expressions are not.
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3. Closures

Definition
A closure is a function that remembers the variables of the scope it was created in, even after that
scope has returned.

[Prlvate. state, once() and memoize()

function counter() {
let count = 0 // private
return { inc: () = +count, get: () = count }
}
const ¢ = counter(); c.inc(); c.inc()
console.log(c.get()) // 2

function once(fn) {

let done = false, result

return ( ... args) = (done ? result : ((done = true), (result = fn(...args))))
}
const init = once(() = { console.log('init runs'); return 42 })
console.log(init(), init())

function memoize(fn) {
\\{/ .. 5 more lines in the notes
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4. this, call, apply and bind

arrow function

((How the Function is called I s s ’

[ol:.j.methool() Iobj j

(20 (strict mode) | undefined j

(new EFn() Itl«e e St )

zﬁn.mu(x) 7 applild) 7 Lind(sd Ix i

> <
b

\_

inherited from the surrounding scope

(L_osing this — and F]xing it

const user = {
name: 'Ben',
hi() { return 'Hi ' + this?.name },

}

const hi = user.hi

console.log(user.hi.bind(user)())
\kfonsole.log(user.later())

later() { return [1].map(() = this.name) }, // arrow keeps this

console.log(hi()) // this is lost: undefined in strict mode, else the global object
console.log(hi.call({ name: 'Chen' }))




58 Pro‘totypes omol claSSQS

Every obje,ct has a hidden link ([[F’ro‘totype]]) to another object. Property lookup walks this prototype chain.
class is syntax on top of prototypes.

class and the chain

class Animal {
constructor(name) { this.name = name }
speak() { return this.name + ' makes a sound' }

}
class Dog extends Animal {

speak() { return super.speak() + ' - woof' }
}

const d = new Dog('Rex')

console.log(d.speak())

console.log(Object.getPrototype0f(d) == Dog.prototype) // true
\\fonsole.logﬁobject.getPrototypeOFCDog.prototype) == Animal.prototype)




6. The event loop

One macrotask (timers,

Call stack (slfm: code) é Microtasks (promise_s) —-9 Render % 1/ O)

é_

repeat

After each task, ALL wmicrotasks run before the next macrotask

(Pre_dict the order

console.log('l sync')

setTimeout(() = console.log('5 timeout (macrotask)'), 0)
Promise.resolve().then(() = console.log('3 promise (microtask)'))
queueMicrotask(() = console.log('4 microtask'))

\console.log('z sync')

&

Tip
Interview answer: "sync first, then all microtasks, then one macrotask”. await splits a function — the
rest runs as a microtask.




#. Promises and O\Sl/nc/au/c\?t

(Se_q uential vs Parn”e_f
const wait = (ms, value) = new Promise((resolve) = setTimeout(() = resolve(value), ms))

async function main() {
let t = Date.now()
const a = await wait(1ee, 'a')
const b = await wait(iee, 'b') // waits for a first
console.log('sequential', a, b, Date.now() - t, 'ms')

t = Date.now()
const [x, y] = await Promise.all([wait(100, 'x'), wait(1ee, 'y')1)
console.log('parallel', x, y, Date.now() - t, 'ms"')

const results = await Promise.allSettled([wait(1®, 'ok'), Promise.reject(new Error('boom'))])
console.log(results.map((r) = r.status))

// .. 7 more lines in the notes

Combinator Resolves when

Promise.all all succeed (rejects on the first failure)

Promise.allSettled all Finish, success or failure

Prowmise.race the first one settles

Y Y

Promise.any the first one succeeds

——

e

a

Common mistake

await inside forEach does not wait — use for...of (sequen‘bial) or Promise.a“(arr.map(...)) (Para"d).
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8. Must-know utilities: debounce, throttle, array methods

function debounce(fn, ms) {
let timer
return (... args) = { clearTimeout(timer); timer = setTimeout(() = fn(... args), ms) }
}
function throttle(fn, ms) {
let last = 0
return ( ... args) = { const now = Date.now(); if (now - last = ms) { last = now; fn(... args) } }
}
const search = debounce((q) = console.log('search for', q), 50)
search('r'); search('re'); search('rea'); search('react') // only "react" runs

const nums = [5, 1, 4, 2, 3]
console.log(nums.map((n) = n * 2), nums.filter((n) = n % 2), nums.reduce((a, b) = a + b, 0))

-

¢  Debounce: run after calls stop (search box). Throttle: run at most every X ms (seroll, resize).

. maP/Fil‘ter/sltce/toSorteol return new arrays; s::r't/sphce,/{:msh/reverse mutate.

¢ ES modules: impor‘t/e_xport, s‘ta‘ticnuy a\nalyse_d (tree-shaktng); CommonJsS: re.cluire_/moolu|e.expol"t$, loaded at
runtime.

Revise

[
: let/const + TDZ, closures, this depends on the call site, prototype chain, syne — microtasks - wmacrotask,
l Promise.all for parallel work, debounce vs throttle.

/’;abounce and throttle _ﬁ\

console.log([ ... nums].sort((a, b) = a - b), nums.find((n) = n > 3), nums.some((n) = n > 4)) ﬂ_gj




Rapid-Fire Q&4 (1/2)

(v

A funetion that ke,e,Ps access te
variables from the scope where it was
cre.a‘te_ol, even after that scope
finished. Used for private state,
Cnce_(), memoize() and Factories.

hat is a closure?

ﬂ

4

vs =7

= compares value and type; converts
types first. Use === by default.

5

~
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var vs let vs const?

var is ‘Function-scope.ot and hoisted as
undefined; let and const are
B[ock-scoped and in the TDZ until
declared; const can't be re.ass.tgne_o{.

5

N

How is "this" decided?

By the call site: method call - the
ol:ﬁe,ct; p[aﬁn call = undefined in
strict mode; new — the new object;
ca\[[/a[aph{/l:inol = the given value,;

arrow functions inherit it.

-

ExP[aIn the event loop.

Run all sync code on the call stack,
then drain every microtask (promise
ca“l::acks)‘ 'tl'\e_n Fun oneg macrotask
(timer; I/0O) and repeat.

\

Promise.all vs allSettled vs race
vs any?
all: every promise must succeed;

allSettled: wait for all results;
race: first to settle; any: First to

J

succeed.
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Rapid-Fire Q&A (2/2)

Debounce vs throttle?

Debounce waits until calls stop;
throttle runs at wmost once per
interval.

Wlmf doesn't await work inside
forEach?

forBach ignores the returned
promises. Use for..of to run
s.e_que.ntta“y or Promise.all with mop
Co run in Pr.\ra"e!.

¥

&

Shallow vs otee_P co{ay?

Spreaal and Object.asﬁgn copy onll{
the top level; structuredClone copies
nested ol:iects too.

null ve undefined?

undefined: declared but not assigned
(or missing). null: deliberately "no
value".

N

what is Pro‘totypa[ inheritance?
Objects link to a prototype object;

property Iookups walk up that chain.

class is s.tfntax over it.

a

wWhat is event ole[e.gation?

One listener on a parent handles
events from its children via
event.target — fewer listeners, and
it works for elements added later.

(.
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