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Exdppaoelc cuvaptnoewy

I —

ExppaoeLlc ouvapTroEwY
(Function expressions)

// defines a function using a function
expression

var sub = function subtotal(price,quantity)

{

return price * quantity;
|5
// invokes the function

var result = sub(10,2);

2uvNOwC oTLC EKPPAOELC TO OVOUA TNG CUVAPTNONG
napaAeinetal




2UVAPTNOELC WC OVTLKELLEVQL

OL ouvaptnoelg otn JavaScript eivat avtikeipeva.
o MmopoUv va anoBnkeutolv o€ PeTABANTEC
> Mmnopouv va MEPACTOUV WG MOPAUETPOL
° ‘Exouv L8LOTNTEC, OTIWG TOL AAAQ AVTIKELpPEVA
> MmopoUV va 0pLoTOUV OVWVU LA, XWPLE avayvwpLoTLKO.
o Oplopéveg popég kahouvtal ekdpacelg Aapda (lambda expressions)

First-class functions : :
const greeting = function() {

> Mia ouvaptnon eival avtikeipevo le.log( hello, world');
tumou Function, mou éxeL 18LotnTeg,|  <ON>0-€- 208 ) )
OTWC: }
> name console.log(greeting.name);
> toString() console.log(greeting.toString());
> call() greeting.call();
o O teleotn¢ () amAd kaAet tnv call() greeting();

AVWVUEC EKPPATELC CUVAPTNOEWVY

// defines a function using an anonymous function
expression

var calculateSubtotal = function (price,quantity)

{

return price * quantity;

HEH
// invokes the function
var result = calculateSubtotal(10,2);




Exppacelc ou

fu

Function declaration is hoisted
to the beginning of its scope

fu

Variable declaration is hoisted
to the beginning of its scope

BUT

Variable assignment is not hoisted

————ivar ca1cu1ateTax|= function (subtotal) {
var taxRate = 0.05;
var tax = subtotal * taxRate;
return tax;
b
THUS

vVapTrnoewy Kat hoisting

nction calculateTotal (price,quantity) {
var subtotal = price * quantity;
return subtotal + calculateTax(subtotal);

function calculateTax(subtotal) {
var taxRate 0.05;
var tax subtotal
return tax;

* taxRate;

nction calculateTotal (price,quantity) {
var subtotal = price * quantity;
return subtotal +|ca1cu1ateTax(subtota1); F—

The value of the calculateTax variable
here is undefined

2UVAPTNOELC KOl
QVTLKE(LEVOL

——>» var order = {
salesDate "May 5, 2017",
—>» product {
type: "laptop",

price: 500.00,
output: function () {

return this.type + $' + this.price;

) I
}
—>» customer {
name: "Sue Smith",
address: "123 Somewhere St",

output: function () {

return this.name + + this.address;

T
b

output: function () {

return 'Date' + this.salesDate;

) N
b




Callbacks

Callback: Mwa

ouvapTNOon Tou

TIEPVLETOL WG

napdklfrt]poq o€

Mo 4
ouvaptnon,
ouvnBwc wg
armoKpLon o€
KOUTL.

OL rtapapetpol

tNn¢ callback

tpododotouvral

ano v
EEWTEPLKN
ouvaptnon

var calculateTotal = function (price, quantity, tax) {

*

var subtotal = price quantity;

return subtotal + tax(subtotal);

b e The local parameter variable tax isa

reference to the calcTax () function

var calcTax = function (subtotal) {
var taxRate = 0.05;
var tax = subtotal * taxRate;

return tax;

o Passing the calcTax () function
object as a parameter

| We can say that calcTax

variable here is a callback function
var temp = calculateTotal(50,2,calcTax);

Callbacks

MNa callback
ItopouV €miong
va
xpnotpornotnbouv
OVWVUUEC
EKPPAOELC
oUVOPTHOEWV

Passing an anonymous function definition
J_ as a callback function parameter
var temp = calculateTotal( 50, 2, 1

function (subtotal) {
var taxRate = 0.05;
var tax = subtotal * taxRate;
return tax;

}
L

)
T




JavaScript this

JavaScript this

H A&€n kAeldl this otn JavaScript avatiOeton
Suvapika
o unope,'t va onUaivel Sgacbopeukd TIPAYHLOTA, AVOAOYWC
TOU WG XpNOLUOTIOLE(TOL

o Otav eival £€w armo kamoLa cuvaptnon, avadpEPETAL OTO
global avtikeipevo window

o Otav elval evtoc pLag cuvaptnong:
o Av bev €xeL teBel mplv, avadEpetal oto global object

° Av n ouvaptnon ival uédodo¢ avtikeugvou,
avadEPETOL OTO AVTLKELUEVO TIOV TNV KaAEL

> Av n cuvaptnon sivat event handler, avadEpetal cto
otowxeio DOM movu nupodotnoe to event




JavaScript ‘this’ — yia Objects

L i : <script type="text/j ipt">
Mws Aetroupyel n Javascript €607 v sens srouemt 21— *

o Alvel tnv T 42 oto ‘the_answer’ the_answer: 42,
, , . ., ask_question: function () {
o Anuoupyel o peBodo ‘ask_question return this.the answer;
I I 14 I }
TL ylvetow otav KoAeitoL n };

( H 4
ask_question’: var the_meaning =

o Anuloupyeital eva mAaiolo eKTEAECNC deep_thought.ask_question();
yla to deep_thought (context) console.log(the_meaning);

, . . </ ipt>
o @¢teL 1o this oto object serp
‘deep_thought’

JavaScript ‘this’ —yiwa Functions

<script type="text/javascript">
function test_this() {

Tl yivetal otav kaAeitow n ‘test_this’? return this;
}
Tt Ba epdavioeL to i? var 1 = test_this();
, ., console.log(i);
o Aev €xel dSnuovpynBOel kamolo context </script>

oUTe £xoupe object.

o Emopévwce n JavaScript avePaivel mpog ta
TIAVW TNV aAvoida pExpL Kat To root
object (= window)




JavaScript ‘this’ —yiwa Events

TLtepLeXeL To this?

> To DOM otolyeio mou
oTNV MePLMTWON Hag

elval to ‘<button>’
otolxelo.

object

const button = document.querySelector('#abutton');
button.addEventListener('click', click _handler);

function click_handler() {
alert(this);

}

HTMLButtonElement

Callback kal this

const bear = {
characterName: 'Ice Bear',

TiL Ba TUTTIWOEL O

hobbies: ['knitting', 'cooking', 'dancing'], KwSLKAC;

greeting: function() {

console.log(this.characterName + ' says hello');

}
}
bear.greeting();

Otav kaAeital og pebodo
QVTIKELLEVOU, TO this
Selyvel oTo avTIKE(pEVO TTOU

const button = document.querySelector('button'); kdAeoe T peBodo
button.addEventListener('click', bear.greeting);

=4

<button>Bear, say hi!</button> | Bear, say hil

Otav kaAeital og évav
event handler, to this
belyvel oto DOM element
TIOU OUVOEETAL LE TO event

Ice Bear says hello (to koupmi, <button>)
undefined Says hello Autn n ouumnepldpopd pmopel va aAAatel




Functional JavaScript

Mapadewypa: findIndex

array . findIndex(callback, thisArg):
EriotpEdel tov Selktn evOg oToLXElOU
H napapetpog callback sival pla cuvaptnon e TLg
aKOAOUOEC MOapapETpoUC: <- TpododotouvTtal amnod tnv
findlndlex . , , , ,
- element: To tp€xov otolxeio Tou omolou yivetat :
enetepyooia OL s
- index: O beiktNnC TOU TPEXOVTOC OTOLXELOU (Optional) k
- array: o mivakag rou Kdheoe tv findIndex v findindex
(optional)

TIapEXoOvTaL Ao

H callback ypnolpomnoleitat ano tnv findindex yia kaBe
oTolxelo Tou mivaka, KoL eTLOTPEPEL true av BpeDsl,
5lOLc|g(Op£TLKd false.

H thisArg sival n tiuq tou this mou Ba xpnotpomnolnOei
otnv callback (optional)




findIndex

const flavors =
['vanilla', 'chocolate', 'strawberry', 'green tea'];

function isStrawberry(element) { //Callback: Avalntd pia cuykekpipévn yevon
return element === 'strawberry';

}

const indexOfStrawberry = flavors.findIndex(isStrawberry);

H findIndex eniotpedel 2, emeldn 1o mpwto
OTOLYELO TTOU LKOWVOTIOLEL TNV OUVAPTNON
eAEyxou BpeOnke otn B€on 2.

Arrow function

MropoUpe va oplooupe tnv cuvaptnon eAEyxou
amnevBeiac peoa otnv findIndex:
const index = flavors.findIndex(

function(element) { return element === 'strawberry'; });
MropoUUE va XPNOLUOTIOLF)OOUE TOV GUKBOALONO
B€éAoug (arrow function, ES6):

const index = flavors.findIndex(

(element) => { return element === 'strawberry'; });
MropoU e va. XPNOLUOTIOLF)OOULE TN GUVOTTTLKN
ekdoxn Tou cupPoAlopou BENouc:

o Otav UNApPXEL MOVO Hia TTAPAUETPOC TTapaAEimovTOL N

T PEVOEDELG

> Otav n ouvaptnon pévo €xet return mapadeinovral ta
aykwotpa, return  const index = flavors.findIndex(

element => element === 'strawberry';);




2UVYKPLON

Mo kopP o Kat KaBapog KwdLKaC:

const index = flavors.findIndex(
element => element === 'strawberry');

VS

for (var i = @; i < flavors.length; i++) {
if (flavors[i] === 'strawberry') {
break;
}
}

const index = i;

Closures, Currying

‘Eotw OTL BEAOUUE pLa YEVIKA ouvaApTnon EAEYXOU, YL
ornoladnmote yevon:
function isFlavor(flavor, element) {

return element === flavor; }

A&ev pumopou e va TN XpNoLomolloou e, yati n callback

OEXETOL CUYKEKPLUEVEC TTAPAUETPOUG (element,...)

MNwc Ba tepdooupe to flavor we mapAapeTpo;




OuolaoTiKA, EXOUHE TLAELEL YLa VEQ ouVAPTNON
isFlavor, mou S€xeTaL TIGC CWOTEC MOPAUETPOUG

ClOS ure (element), aAAG UTTOPOUHE VAL TIG TIEPACOUE
KOl TNV TLUA TNG EMBUUNTAG ETULITAEOV
napapetpou (flavor)

Oa SnNULoUpPYOoUE pLa cuvaptnon niou d€xetal to flavor
WC TIOPALLETPO KL ETILOTPEPEL pLaL oUVAPTNON EAEYXOUL yLa

QUTHV TNV MOPAUETPO
const flavors =

['vanilla', 'chocolate', 'strawberry', 'green tea'];

function createFlavorTest(flavor) { Mt ouvdptnon mou opitetat

function isFlavor(element) { ueoa O Hlx GAAn ovouagetat
kAelwototnta (closure).

return element === flavor; , ,
Eva closure pumopet va
t ETILOTPEPETOL WG OVTIKELPUEVO
return isFlavor; arnd tnv e€wTePLKN cuvaptnon.

}

const isStrawberry = createFlavorTest('strawberry');
const indexOfFlavor = flavors.findIndex(isStrawberry);

Currying

Currying: H avaAvon pia

return element === flavor; S[gl\pl)%ﬁg‘]tgggge TIOAAEG

} epapuofovrag pia kabe

dopd og pLa akoAoubia
‘ MOPAYOHEVWV
OUVOPTNOEWV.

function isFlavor(flavor, element) {

function createFlavorTest(flavor) {
function isFlavor(element) {

return element === flavor; Mpog tiunv tou Haskell Brooks
} Curery oV BsAétnce HaONpaTIKA
. . 10 Bepa: «OtL oUVAPTHOELC
return isFlavor; TTOAAWV uemB/\nugv UTopouV va
} ’ avaAuvdouv o akoAoudieg
OUVOPTHOEWV Ui0C LOVO
uetaBAntrc»

flavors.findIndex(isFlavor);




JavaScript Frameworks
Angular

JavaScript Frameworks

AmoteAoUv pla «epapuoyn» ypaupevn os JavaScript

Erutpenouv tn cuyypadr KwSIKA UE VEO CUVTOKTLKO KAl OXESLOOTIKEG
oUMPAocELG

o ATIOKPUTITOUV TNV TIOAUTIAOKOTNTA
o EmtaUvouv ToV MPoypaUUATIONO

Kavouv “transpile” tov kwdika og amAn JavaScript

MNephapBavouv BLBAtoBnkec

> Mapéxouv to S1kd Toug APl Kkatl ueboddoug

MVC JavaScript Frameworks:
o AngularlS

o ReactlS

° VuelS

NaAwotepa frameworks:
° jQuery (JavaScript BLBALOONKN)




Javascript Frameworks
StackOverflow, 2024 StackOverflow, 2020

Node.js 40.8% iQuery

React 39.5% React.js

JjQuery Angular

Nextjs ASP.NET

Express
P Express

Angular
NET Core

ASP.NET CORE
Vue.js

Vue,js
Spring

ASP.NET
ingular.js
Flask
Spring Boot
Django
WordPress
FastAPI

Laravel

AngularJS

% of Stack Overflow questions that month

M reactjs
M vue.js
M angular
M svelte

B angularjs
B vuejs3
[ next.js

JavaScript Frameworks

* To Angular BonOd Tov MpoypopUATIOTA VA VATTTUEEL TTARPWCG
uLa web epappoyn, akoAouvBwvtag pla KAAWG OPLOUEVN Kall
aflohoyn dounon. Xpnotpomnolel to rpoturmno (pattern) MVC
(Model-View-Controller). Yrnootnpiletol ano tn Google k.a.

* To React ivar pta BipALoOnkn kot framework mou avamntuooetal
arno 1o Facebook. To React &ev eivatl mAnpec MVC framework.
AvtiBeta eotialel kupiwg oto View.

* To Vue £gkivnoe wg €va amAomoLnpEVO UTToGUVOAO TG 1NS
€kboong tou Angular (AngularlS), katdAAnAo yla single-page
epappoyEC. Exel TOANEG opoLoTnTEG He To React oto Ul, aAAa
anoteAei kat MVC framework.




Angular MVC

Users Servers

Ta povtéda (models) eival cuvrBn JavaScript avtikeipeva. AVTITPOOWIEVOUV TO HEPOG TNG EAPLOYAG
Tiou Saxelplletal TNV avaktnon Kot Tnv anodrnkeuon dedopévwv.

H oyn (view) eival outo mou BAEnEeL o xpriotng otnv 086vn (HTML&CSS)

Ta components (controllers oto AngularlS) kaBopilouv to mwg yivetat n aAAnAenidpacn avaueca ota
models kat to view. Aéxovtal elcodo kat divouv evtoAég oto model kal oto view.

2-way data binding onpaivel ot unap§a apdidpopn emkovwvia avapesa oTo
HOVTEAO KaL oTtnv OYn. Tuxov ahAayEg 0ES0UEVWY GTO LOVTEAD avtavakAwvtal
aneuBeiag otnv OLIJT])\KOLL TUXOV aAAayEC otnv oYn (eloodog xpriotn) daivovrtatl
OQUTOMOTA OTO LOVTEAO

* To React m.x. urtootnpilel 1-way binding (model 2 view)

29

Angular

* Baolko SouIko otolxelo: component
+ ‘Eva angular project meptAapBavel €va ) teploooTEpA components

* O MPOyPOUMATIONOC ViveTal o TypeScript
* YrepoUvolo tng JavaScript pe toyupou¢ tumouc kot decorators (@ Decorator)

* Eva component mepltAappavel 3 apyeia:
+ Apyxelo .html (view): KaBopilel Tov tpomo epdaviong tov component
* Apxelo .css (view)
+ Apyelo .ts (controller)

* To model avtiotolxel o€ €va service
+ Neplhappavel .ts apyeia
* AvohapBavel tn diaxeiplon Twv dedopévwy
+ Opwe og amAég EPUMTWOELG éval component propet va ta mpoomnehdlel aneuBeiag

* Ta components €MKOWVWVOUV WE To view rapeuBarlovtag ototxeia kat tags
otov html kwbika (r.x. {{title}})

* O gmpuePLOpOG KaL n dpopoAdynon g AELTOUpéLKOTI‘]Taq NG ebapuoyng
Exvausolclx o)s Stadopetikeg «oeAldeg» (URLs) kaBopiletal amno ta router modules
controller

* Mapéxovtal MOAAEG AUTOUATOTOLNOELS LECW Tou Angular CLI
+ Dev web server pe live reload

* 'Etolpo kéAudog (app component) kot oKeEAETOG TG edbappoyng (€Tola mpoTuTa yLa
components, html, css)

+ Autopartn eykatdotaon dependencies

30




Mapadelypa app component

Tour of Heroes tutorial

* src/app/app.component.ts _ Import Symbol: importa module than has
been exported with export

import { Component }| from '@angular/core’;

Decorator (7S specific) that marks a class as an
Angular component and provides configuration

@Componentl({ metadata
selector:|\'app-root’, The CSS selector for the component
templateUrl\ './app.component.html’, The HTML rendering (template) of the component

styleUrls: ['./app.component.css']

1) So it can be imported elsewhere

export|class AppComponent {

title = 'Tour of Heroces': . Src/app/app.component.htm|
¥ Angular
<h1>f{title}}</h1> interpolation
(Angular specific)
stackblitz S

MovrteAomoinon Twv

An HLOUpV’LOL HGI’O com pOﬂent / Sedopévwy tng edbappoyng

* src/app/heroes/heroes.component.ts * src/app/heroes.ts
import { Component, OnInit } from '@angular/core’; export class Hero {
import { Hero } from '../hero’; id: number; —onupoitbnm(TSspecific)

name: string;

@Component ({ ¥

selector: 'app-heroes',

* src/app/heroes.component.html

templateUrl: './heroes.component.html',
<h2>{{hero.name | uppercase}} Details</h2>

styleUrls: ['./heroes.component.css']

9

export class HeroesComponent implements OnInit {

<div><span>id: </span>{{hero.id}}</div>
<div>

<label>name:

hero: Hero = {
<input [(ngModel)]=['hero.name" placeholder="name">

id: 1,
name: 'Windstorm' </label
}: </div>
Angular 2-way data binding (Angular specific): data
Mrtopel va apxLKoTtoLel can flow in both directions: from the hero.name
L nesia ™G KAAONG property to the textbox, and from the textbox back to

the hero.name

KaAeital yeta tov

ngOnInit(O)f— ,
; constructor ko eKteAel . src/app/app_component_html
KWSLKA 0PXLKOTIONGNG. <hi>{{title}}</h1>
Xpelaletal to interface
app-heroes></app-heroes>
¥ Onlnit (TS specific) [capp L | Selector ywa to Hero

component

stackblitz .




Epdavion Alotac Heroes

* src/app/heroes/heroes.component.ts * src/app/heroes.component.html

‘ngFor

{ Component, OnInit } '@angular

../hero’;

{{h.name | uppercase}} Details

id:{{h.id}}

HeroesComponent OnInit {

[ (ngModel) ]="selectedHero.name"

selectedHero: H
heroes: Hero[] = [{

id: 1,

name: 'Windstorm'
b {

id: 2,

name: ‘Superman’

RIE

1

placeholder="name'

onSelect(hero: Hero): void {
.selectedHero = hero;

: stackblitz

011

ngonInit() {
33

Mnyéc: Connolly, Hoar, “Fundamentals of Web Development, 2" ed”, V. Kirst, Stanford CS-193X course, 3

https://anqular.io/tutorial, G. Stern, “How to create Angular Hello World”, medium.com

JavaScript Runtime Web API
Heap Call Stack API AJAX
Ohbjects Functions

lood peaiyL

Event Loop Callback Queue
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JavaScript Runtime (Browser)

JavaScript Runtime Web API
Heap Call Stack API AJAX
Objects Functions
=
+ ">
'0O;)— | I
. -
Event Loop Callback Queue

Event loop: Enefepyaletal TIG OUPEG EPYACLWV.
Otav n otoifa kAQong sivat adeia, to event

loop TpaBd TNV EMOUEVN Epyacio ano Tig
OUPEC epyaotwyV Kal Tn Balel otn otoifa

KARong.

Task Queue: Otav o
browser mapatnproet
OTL TPETIEL VAL
EKTEAEOTEL Eval
= callback,
TIPOEPYOUEVO ATIO
Web API (rt.x.
setTimeout,
addEventListener)
dnuoupyet éva Task
Kol To TomoBetel otnv
Task Queue

|ood peal
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