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luzun TypeScript

TypeScript (Indan3us) LﬁummmmﬁaL@@%ﬁgﬂﬁ@uuﬂﬂa Microsoft Lﬂmﬁaﬂ%aLLiﬂIuLﬁauaaWﬂu
2012 Wunweouiumesiiaistuain Javascript Ingldifuanauifsns q daelddniauwanngg
Foulfn Javascript itlassad s fidmauuasiimnuaonfoinniu iy fszuuniaaeuviladeya (Type
Checking) uazaniuayunisldsuves Object-Oriented Programming (OOP) inguuwuu Lludu

13uiwona: JavaScript

VIuma (Webpage %30 Web page) Ao tenansiignlisuunbumesiiln uasgnuansuauuusrises
diedlifesnslagdeyaandumesiin svlfiiuuniwesludsiogueniuma (14 IP Address) it
dan1sfomedoyaluduiu@imiaes (Sondn HTTP Request) Waiul@ineslasunisioe Aazds

HAANSNAUNNEUUTIIeS (15831 HTTP Response) Wlethuiansuanely

‘

HTTP Request

Internet

A
. Web Server

A 5UuaRY HTTP Request uag HTTP Response

HTTP Response

Wemegluliumaeausenoudedeniiu A unm videfiieyszuamend o datu Joyaiiuma
fgnihuuanmauuus iwesteUsenaulumelnduszianeng q 1nune wilaeiuguuas Bunwaae
Usgneumelldndney 3 Ussiam laun HTML, CSS wag JavaScript

B HTML Ao Mdnldivualassadirawesduma vanlimsiuinneludumassiidlon wasd
Jasadndivegnals T HTML asfiunuanalndilu .htm vie .html
B CSS o Wndnldmnuismhaiuma wu dmusvuanasddidnes, Mvuavuiagunim, 3

muiansiansravugUnsainfivuanthaedeiu wa% Id €SS sxfiumanalndidu css

B JavaScript Ao la@wihliiumeanusaldmeuivdldls vislidumwadinnuaunsaus
aehafindunn Fald JavaScript asfluanalvaidu js



Part 1 : TypeScript Basic
> IluzUn TypeScript

msBeulAn Javacript axfinnudiniuslnenseiulin HTML way CSS Tlogluiuma wu 1Jeulén
JavaScript Liveuanvizedaulilemiieglu HTML w3aideuldn JavaScript Weidenldau €SS dmiu
USuudemthaumalukuuisesns

UsvaAvanved JavaScript fie Msviidumaaunsaldneuiudldld vsefinnuamisauisesn
ity wu 14 JavaScript ileveeguidioflfideunndluisunm, 19 Javascript ioadsuediudy
@outemnuandreluen, 1 Javascript vevidlemimivunuiiieminulnglidednandumal
Wudu

JavaScript \unwneufimesieenwuuandmsuldituiuma s 18m JavaScript Jagnuiite
T muuusiwesdundn wenaintu Javascript Seannsaldifuanimuindensy o fldldwsiwes
178nMe 19U Node js uaz Apache CouchDB tHudu

eoe > O first ) 0Smos

EXPLORER Js database.js U X W m -

> FIRST | src > Js database.js > @ getAllProducts

> OUTLINE const allProducts = [

> TIMELINE {id: '1001', productName: 'First Product', price: 199},
{id: '1002', productName: 'Second Product', price: 299},
{id: '1003', productName: 'Third Product', price: 399}

1

export async function getAllProducts() {
const promise = new Promise( (resolve, reject) => {
9 setTimeout(() => {
10 resolve(allProducts);
11 }, 500)
12 })
13 return promise;
14}

O NV A WN R

16 export async function getProduct(id) {

17 const promise = new Promise( (resolve, reject) => {

18 setTimeout(() => {

const index = allProducts.findIndex(item => item.id === id);
if (index !== -1) {

P masterr ® ®0AO Ln14,Col2 Spaces:4 UTF-8 LF {} JavaScript

A FUuanweglAnANde JavaScript

91N JavaScript § TypeScript

Wi JavaScript azilunwndndwsulddanistuiumauuusiwes winisld JavaScript fiu

weUndinduvnalg viefuneundiaduiidesiaundufiudureudnagsen asan Javascript 1aidl

gUUnTIIdeUrilateya (Type Checking) deldnfiymiinasnasudefiananlden Tnganznisii
nnninianndurieldnanasueninuilusie ABanrannlunini

WawAgymtneiy MuireNiinesnedn TypeScript Fagnaiiadu aeu JavaScript sy
AaudRlvsiuazividuseansamdaiu wu Jeyaizdesiiviindeyanuiueu (Type Safety) @1u15
nyaaeuviadeyalagdnluddle (Type Checking) uazsee3U OOP (Object Oriented Programming)

[ [ ¥
RUgULUU LU
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seluiilumsnauSeufisuauunnanesening TypeScript kag JavaScript

TypeScript JavaScript

fuaviadeyaiuuey | 1 Laidd

(Type Safety)

spuunTRdeUTlinteya | 4 Laidd

(Type Checking)

N3l OOP advayuingUuuy Tl uelallgaivayuiy

FUALY

atiuayy Refactoring

atuayy wavUaonsiy

avfuanyu wiliifissuunsiadey

ANuUaAdY
ANl JavaScript | azfesdl Type Definition Files Lo | 895U
laus3 mMuuavinteyanieglulausiitu
wanalg ts Js

NM13998U aansaazuledn TypeScript Al N1511 JavaScript iniiinssuunTiadeuriindaya

(Type System) saudemauaudfau q N¥elinisWien JavaScript dUszdnsnnuazUaanduddu

nanlein TypeScript fAfe Super Set 989 JavaScript IIGR

TypeScript

Static Typing

Full OOP support

Enum, Tuple

Decorators

JavaScript

Interface + Type Alias

Access Modifiers

Generics

Metadata

A FUuansnegRuaNUR TypeScript ANnnI JavaScript



Part 1 : TypeScript Basic
> IluzUn TypeScript

hadou TypeScript WauSulsd

ns@ny TypeScript aunsavilivatetemnis Bwiladenisdunniulagdu A nsdnw
TypeScript #1UN14 Playground 3segfiiiusna https://typescriptlang.ore/play He1uanunsansentys

|
o o

&3 TypeScript ashuusiwes nadnsn1ssugnrdinazUsnguuusiwes faiiegy

=

Walusriwesuazludaleninsa https://typescriptlang.org/play
2. \denvieitures TypeScript wuzihbidenduneiduaian

3. nsenlAnmas TypeScript Inglusegradunsiundoninu Hello World! sanuniivtiisng
AoaulYa

4. pdny JS Wiensavaeunadnsilu JavaScript Inaldn TypeScript fiogluniisnadimudig
srgnreulnalaesulandu JavaScript

[ JON ) TypeScript: TS Playground -/ X + .

« > C https://www.typescriptlang.org/play 4—0 |} a Chrome wa¥iulinsoulfuuda &

1/

v5.5.2 v<-e Export ~  Share - JS DTS Errors Logs Plugins

1 console.log("Hello World!"); 4—9 Al "use strict";
console.log("Hello World!");

TypeScript Download Docs Handbook Community Tools L Search Docs

Playground TS Config v Examples v+ Help ~ Settings

5. adnwy Run tesuln

6. Funenadnsdianiy “Hello World!” Alaluntindnenuyinile

[ NON ] TypeScript: TS Playground -/ X o o

€« > C https://www.typescriptlang.org/play | "} ‘3 Chrome vasiulminsauldnuuds

Typ I'ipt Download Docs Handbook Community Tools R Search Docs

Playgroun: TS Config v Examples ~ Help ~ Settings

v552~ Run Export~  Share - JS DTS Errors Logs Plugins

1 console.log("Hello World!");
[LOG]: "Hello World!" 4—6
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IUs13159$IU$In TypeScript

Lﬁaammmﬁwa%iﬁﬂ JavaScript wilsi33n TypeScript oty Ada Typescript 3elalanansaldan
Autusiweslalaunss

Wiolusiwesidnladdesing q Adeuse TypeScript 1s1azdesinga TypeScript oxlwass
adluia3osmenfiames Wevhuiiiulaslén TypeScript Winanewdu JavaScript denou

TypeScript

(w — . DERIENE

TypeScript :
oogle
Compller » » g
[ ]

.................... Smow G 7 vhoukecvome

A jUuansnisaeulng TypeScript Tt JavaScript

aado TypeScript

nsfnea TypeScript aslunsuiamosansouuslaliu 3 dunou fail
Juaoun 1 andulkaana:aadv Node.js

Node.js 1Juanmuindeuidlelviininunaiunsald Javascript Wamieunaindunenidudasy
NNUTIweska (JavaScript Runtime Environment) lnenasainfinms Nodejs 158u508 azld npm
FadumIeadlodmsudanmstiuuianaunldau

1. Wdaiuled https://nodejs.org awnﬁuﬂéﬂﬂmmwauﬁwam Node.js

® © ® @ Nodejs—RunJavaScriptEve X  + o

€« > C 25 nodejs.org/en * | n} )3 Chrome nasiulminfaulfinuudy :

Create an HTTP Server Write Tests Read and Hash a File Streaj

Run JavaScript
Everywhere

Node.js® is a free, open-source, cross-platform
JavaScript runtime environment that lets
developers create servers, web apps, command
line tools and scripts.

Download Node.js (LTS) & -

Downloads Node js v20.15.0" with long-term support.
Node.js can also be installed via package managers.

{ createServer }

1)

JavaScript @ Copy to clipboard
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2. sularanlid ednns Nodejs lUdimauiianes

0O < download g’
Temillsa

@ AirDrop

@ agn

2 upUnwaiaziu

= wanviad V205 0pkg 4_9
© sensanilvan

B3 next-final

B3 code

iCloud

Part 1 : TypeScript Basic
> IluzUn TypeScript

g
<
G

O Oy Q

o
o
o

3. ndmndnsaseuies inaaeuiinisiadaiugnsewselil lneiantis1e Terminal (v3e

niee Command Prompt) 3nUuiUsieds node --version %138 node -v LiNegusNeiaY

NBsTU yANURINEEUIBSTU N15ARRY Node js floindsasauios

o000 [ thinkbeyond — -zsh — 70x11

[thinkbeyond®MacBook—-Pro—khxng-ThinkBeyond ~ % node ——version

v20.15.0

[thinkbeyond®MacBook—-Pro-khxng-ThinkBeyond ~ % node -v

v20.15.0

4_9)1
]

thinkbeyond®MacBook—Pro-khxng-ThinkBeyond ~ % I

11




fnKuaQ code path KU VS Code
Woliaansaldmds code . 1Wumadalunisita VS Code 91nutieng Terminal A8#a9fiiuanIs
fBTUNBU Fall
1. WalUsunsu VS Code winndniay View > Command Palette

@ Code File Edit Selection View (Go Run Terminal Window Help

[ XOX ] ‘ Command Palette... <3P 'E [ O Search

Open View...
3 Welcome X

Appearance >

Editor Layout >
Start

Explorer o HE
(3 NewFile... Search O®RF
= Open... Source Control AQG
gp . Run ©#D

Clone Git Rep Extensions S®X

X" Connect to...

Problems 48EM

Output S¥U
Recent Debug Console SRY
capture ~/devjty| Terminal Lo
ess ~[dev/typesc Word Wrap <z

express ~/dev/typesvnipi_ucy

AUMANINLAEIAUNITAAFINIS LU A install code path

3. gUnngedsiiieates Tirdn? Shell Command: Install ‘code’ command in PATH
(ussuuufiRnisuuelowed wxdesduduindudguassuuienisnsensiarudnass)

P o
Lt e | >install code path ‘ D8 mos
* Welcome X Shell Command: Install ‘code' command in PATH recently used 45% 4—0\ @ -
Shell Command: Uninstall ‘code’ command from PATH similar commands
Toggle Source Code in Disassembly View
Start wvamunuuy e

03 NewFie.. P Get started with s Code
= Open... Customize your editor, learn the basics, and start coding

i’ Clone Git Repository...

' Connect to @ Learn the Fundamentals

@ Get Started with Python Development (Y
Recent y pment ()

capture ~/dev/typescript_dev
ess ~/dev/typescript_dev
express ~/dev/typescript_dev
webpack ~/dev/typescript_dev
sort ~/dev/typescript_dev

More...

Full'Stack Developer
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Show welcome page on startup




Part 1 : TypeScript Basic
> IluzUn TypeScript

NN UTURBUTIFULET 51EnsaLlalnanes wselusiind tneldmda code . 16 fasnpena
1. Wanteng Terminal (luwualowa) ¥samntingns Command Line (u3ulaad) wnludslnames
7f0IN3 WU RUNAES cd first-app Wetdludslwanes first-app

2. fiiAds code . uagnaUN <Enter> Wadslinlnlnamestagiumelusunsy Visual Studio

o000 [ first-app — -zs§g— 90x16

Code (uildfelvamnes first-app)

[thinkbeyond@MacBook-Pro—khxng-ThinkBeyond first-app % ]
thinkbeyond@MacBook-Pro-khxng-ThinkBeyond first-app % code .JJ <—

3. wadws VS Code gnisenldaiu uasiUalwaines first-app lngdnluld

[ NON ] &« > L L first-app ] DB Do

EXPLORER {} package.json X m -
\ FIRST-APP 4—9 [3 B2 O & {} package.json > ...
> node_modules 1 A
O I b
. 3 "version": "1.0.0",
{} package-lock.json 4 “main": “index.js",
> Debug
5 "scripts": {
6 “test": "echo \"Error: no test specified\" && exit 1"
7 +
8 "keywords": [],
9 "author": 4
10 “license": "ISC",
11 "'description p
12 "devDependencies": {
13 "typescript": "~5.5.2"
14 }
15}

> OUTLINE
> TIMELINE
X ®0A0 @®Wo Ln 1, Col 1

Spaces:2 UTF-8 LF {3 JSON  Prettier 0}

naulwdon TypeScript 10U JavaScript

vdndnne Typescript adlulusidng isnanunsaldmds tsc itemanlwdldnlulng TypeScript
Tinanewlu JavaScript
1. Walusidindene Visual Studio Code a@319lnd indexts Lilulusiang (duwana ts wuneds
TypeScript)

2. nsenlan TypeScript asluTulug index.ts U console.log(“Hello World!”);

19




Part 1 : TypeScript Basic
> IluzUn TypeScript

thlAa TypeScript IUTGAUISUIWD

Lﬁaammmﬁma%ﬁﬂ JavaScript wilai§dn TypeScript Fatu mndieannsld TypeScript WleruA
nsvauuLiume 15azfesnelndann TypeScript Tinanewdu JavaScript Aew waati JavaScript
Plglumuadudin <scripts</script> vasiuma fihogn

1. a$lld indexts dwduifiulén TypeScript Tnemdannldmds tsc 151ftagls index.js My

JavaScript dmiuldiviusiwes

2. unlvlAa indexts Inansanlan TypeScript aslU 11U console.log(“Hello TypeScript!”);

[ JON') “ - [ A first-app ] | W =Nl

EXPLORER <o TS indexts X o) ===

v FIRST-APP TS index.ts
> node_modules 1 ®nsole.log("Hello TypeScript!"); 4—9
TS index.ts <—c
4

{} package.json
{} package-lock.json
tsconfig.json

PROBLEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS pzsh +v D @ - ~ X

thinkbeyond@MacBook-Pro-khxng-ThinkBeyond first-app % I

> OUTLINE
> TIMELINE

X ®0A0 ®o Ln1,Col32 Spaces:2 UTF-8 LF {3 TypeScript  Prettier [

a519l1ld index.html Wunthiduinafideanssulan JavaScript

4. unly index html Tnaiwuald JavaScript (index.js) lUdauin <script></script>

<IDOCTYPE html>
<html lang="en"”>
<head>
<meta charset="UTF-8">
<meta name="viewport” content="width=device-width, initial-
scale=1.0">
<title>Document</title>
<script src="index.js"”></script>
</head>
<body>
10 <h1>Home Page</h1l>
11 </body>
12 </html>

U A W N -

© 00 N o

23
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eoe « > £ first-app ) 0o

@ EXPLORER -+ TS indexts < index.html X [ =e=
\ FIRST-APP GEE U @ ¢ indexhtml > @ html > & body
> node_modules 1  <!DOCTYPE html>
=) ;o e
TS index.ts " 3 <head>
{} package.json 4 <meta charset="UTF-8">
{} package-lock.json 5 <meta name="viewport" content="width=device-width, initial-scale=1.0">
I tsconfig.json 6 <title>Document</title> —
7 <script src="index.js"></script> <g—
8  </head> Al
9  <body>
10 ‘ <h1>Home Page</hl1>
11 </body>
12 </html>
PROBLEMS ~ OUTPUT  DEBUG CONSOLE ~ TERMINAL  PORTS zsh +v D @ - ~ X

thinkbeyond@MacBook-Pro-khxng-ThinkBeyond first-app % []

> OUTLINE
> TIMELINE
X ®0A0 ®o Ln11,Col 8 Spaces:2 UTF-8 LF {8 HTML  Prettier [2

5. l4dds tsc indexcts tieaaulng w51aglalng index.js Mu JavaScript anldau

e0e@® & = [ P first-app ] | A= RIH]
@ EXPLORER TS indexts X J5 index.js < index.html m -
~ FIRST-APP REBEOLS Ts index.ts
> node_modules 1 dbnsole.log("Hello TypeScript!");
<> index.html
Js index.js

{} package.json
{} package-lock.json

B8 tsconfig.json

PROBLEMS ~ OUTPUT ~ DEBUG CONSOLE  TERMINAL  PORTS pzsh +~ @ @ -

¢ thinkbeyond@acBook-Pro-khxng-ThinkBeyond first-app % tsc index.ts <— \

thinkbeyond@MacBook-Pro-khxng-ThinkBeyond first-app % []

(o

> OUTLINE
> TIMELINE
X ®0A0 Wo Ln1,Col 32 Spaces:2 UTF-8 LF {§ TypeScript  Prettier [%

6. Walud index.html vuusiwes wu Waly Google Chrome

7. Wanthesmaulyaves Google Chrome tngnady <Ctrl+Shift+> (38 nady <Option+Crnd-+J>
Tuuuelolea) fasnunadng Hello TypeScript! finthansaeulea

24



02

doudsnazstuadoya

TypeScript fla M3t JavaScript aniiugnuanifsng 1 iieliaansailUldoulduasnde wu 17
awddaienslivindeya (Types) fnmsuduusaieafunsifeudeyadsing (OOP) “a nanaléi
TypeScript fire Super Set finsou JavaScript wlbidues

IuwﬁasLﬁuﬁugwulﬁmﬁumsﬂismﬂfﬁhu:diLl,az'i'ﬁ“l"zfmu‘tjﬂm%’agaﬁugm‘uaa TypeScript 11U
fae (number), U9AY (string), A1AINLATINATINE (boolean), any, null kag undefined

sliadoayalu TypeScript

¥
=

TypeScript louuswiindeyaldidu 2 ngu ldun Primitive Types (vfinfoyaiiugiu) way Object

_l_ a v I3 2
ypes (YUAUDYADDULING)

Object Types

class
array

Primitive Types

object

N

B Primitive Types Ao %ﬁm%’amﬂawuﬁugm Toun number, string, boolean, symbol, bigint,

function

tuple

null wag undefined \Hudu
B Object Types f® %ﬁﬂ%’ayjaiul,wuaam%ﬂﬁ lauA object, array, class, function waz tuple

s

29
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ytuadoyawuziu (Primitive)

wiadeya (Data Type vise Type) Miiiauanlinsudt deyanldnusgtuiinuandfiednals uas

anunsavhezlslathe wu dndudeyavinduaviazanmnsahundnameadinmans vin au an

1516wt ndutanufaziiunewalile Wudu

yiladeyaildiluiiugiu (Primitive) vos TypeScript flogaiunatevin fail

o

U

B string Ao mﬁm%’agaﬁﬁtﬁu%’amm (ﬁmmaqﬁaé’ﬂmﬁ'L%'&Jwiaﬁ’ulﬁué’ﬁu)

B number Ao wlnvesdoyaiildifuiay THun lvdnnwdy wmadey duan wazAdnay
W -3.4,-1,0,1, 1.0, 5.98

B boolean Ao vilatoyafiléifudmuaiamenssng Sufuauiios 2 a1 16ud true vido false

B undefined Ao sliadoyaituonlinsut Selildimund vierdidmusthilifog 1wy ns
UsgnmasauusuadsldldmnuamSudu afidmunliiusiulseziiandu undefined 1awe
a'auﬂwﬂ%@ulﬁﬂs&ﬁaéﬁqﬁﬂﬂﬁaﬁwLmﬁwaqam%aﬁlﬁgﬂﬁm Aaglanadnsnavanidu undefined
WULALINY

B nul fe wladeyaiiuenlinsiuin liimuadeyalugsinusud uliifian (no value) vie
Sedsldseouiindilaifiog

Note - (o)

yiatoyailfilunugu (Primitive) Ao viindayafilillvoaudng dswiu uenanvlindeyaidu

#iuguues TypeScript mudneuuds daldoyaguuuudu o Adndudemsuiiady laun

& & s & 5 o = = a A a v i
29ULANA, 915158, WAy, Enum, Tuple 9189 Faagnanislavazidealuunineiteswioll

Nl

Js:nAdndslaelsadgidsa var, let na: const

30

YN & as

Wasasn1simnuamiklstuldanu agldfdiise var, let %38 const MuMIETRMWUS kariRua

ANSUAUNABINT IANUAILUS

var name = value;

let name value;

const name = value;

name Ao JoAILUT

value Aa ANABINISIIUALAN U ILUS



Part 1 : TypeScript Basic
> Adlidsiiassuadoya

as o

vYal 6 ‘ﬂl U a 1 U ‘&l
nsldAdidsn var, let uag const WioUszmedinys Sauuaneeiu fail
m 14Ada5n var dmsunisuseniadiuds (ldilealdludagiu)

B 19AdA350 let dwmsunisusenmiesnudsianunsailasuls wu waiudiay 10 @115
wWasuluiusia 20 ¢

B I9R935A const @mSunisusenadUsTealianaen wenvunasuaulUgasnUsean
laanunsaasuntasanla (read-only)

£
=1

FUsALEAGISA var, const Way let HvaulnnIsIEaIuUAILYS (scope) AunnmAaiy fadl

B uUsldadiase var axiiveumamzagluilidudsiuslagnuseneenld (function

Y 1 cu & Ao & =

scope) M3anFLUsgnUsENAeguanilaitunvziidnuvaugilulnauea (global scope) &
annsasinfialannnn 4 dvedddn

o

B fudsnldagase let e const axdlvauwmanizagluvdaniidwusiauseniealiivinguy
wu anglugy while, melu if, anelu for visemeluileidu

msuUs:mAddnUsiasasioaausiiadoyasaluia

TypeScript ansnsafimunyiadoyasnluda Tnefinsananaduduiitmualiiufudstundausn
W e vunisuduseiiay fuusesiviatoyaduuuy number Taesalusi uddhimuad
Gusulyifusudsiedenu Aefiviadeyaitunuy string 1Wudu

mL’%EJﬂmmmu1saiumsmmaawﬁm%’auﬂmmﬂ"}L'%'mﬁuﬁﬁmuﬂlﬁﬁu&’ummﬁuﬁdﬁ Type

Inference

1 let counter = 10;
2 let myText = ‘Hello World!’;
3 // fiwiodeya fuuuy boolean

let flag = true;

B ussviadl 1 Avuesliiuiudsiedaen sudstdiviiadeyaiduiuy number
B ussindl 2 Avuaderuliiusiuds Aesleadeyaduuuu string

B ussindl 3 AvuaAlu true fudshesdiviadayaiduuuu boolean

31
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fuszmadudsiaglifinsimuesiadaya TypeScript azimualidsladoyaduwuy any
Tnednludla fadeeng

1 let data; // “Wildrnvuesiindayavzlatdu data: any
2 data = 10;

TumafUaisagnanideanislden any dWesin TypeScript aglianansansiaasusindoya
939 9 19 Feonavilinisesrvaeulaniinlaein

Us:niAddndslags:ysiiadoyadisauion

wanNIBMvunvliatoyadnluid@ (Type Inference) mauAnaufuLe 1518venInszyiladeya
Tifusudsmenueadls (3o Type Annotation) Suainfnuadefnus 9ntuisldinsosmng :
mueviintoyaiisenis

1 let first: number;
2 let second: string;

B ussindl 1 Ussmadauys first Inefeladoyaiduwuy number

B usindl 2 Ussmadauds second Tnediwladoyaiduwuu string

Aivualituimusavsesdvindeyanseiusiadeyailavseniall wu diwuaviadeya
I3 I Ao Yo o v & @ Y o a v ] . )
U number efimvualifiuiuysagdeaduduay usoimuasiiadeyadu string AMAmuA
srsouludidnusnsedoniu 1Wudu

1 const first: number = 1;
2 const second: string = “&av”;

msusemeduUstaeszyriindeya Amnedmunliiuiulsavdendusiindeyauvuieaiuae
winhinsafiufagiin Error Tu feiegng

1 let second: string;

second = 2 -

B y35¥indl 1 Usenadauys second Meviiatayanuu string

B ussinfl 2 fin Error Wesannldiiduay 2 Afivdadeyaidunuy number Tiwunliiu
#uus second Aiflvfindeyaluwuy string
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> AdiUsiazstuadoya

15 typeof asovaousliadoya

v
o

windeansnauimulsiiaulsegiuivioyavialaeg 9214 typeof lowaiswmesnuiedeya

Y Y

PADINISNTIVADU

typeof dataType

typeof A lawaismaidmiuldnsiaaeuriindeyavessiuls viermaula

dataType Ao fLUs (M38A1) NF0IN1IATIIARUYLATRYR

sioluilAaetne nsldeu typeof duiunsiaseurlindoyauuusing 9

1 let islLoading = true;
2 let num = 10.0;
3 console.log(typeof islLoading); // boolean
4 console.log(typeof num); // number
B UsSaRl 1 Useniadiuds isLoading LAUAIALASY true
B UsSRT 2 Usemiaduus num uaunade
m u359indl 3 14 typeof nviaaeurindeyafiogluiiuds isLoading IntukaRINaaNSRNUY
nivenulya
m u359indl 4 19 typeof msrvaeuviiadeyanioglufiuys num antulanimadnseanunivinge

Aaulya

soluliAensuansvlintoya uasnaansilaa1nnisly typeof lawalsines

stiadoya waawshldon typeof Toiloisiaos

string “string”
number “number”
boolean “boolean”
undefined “undefined”
null “object”
Function %58 Class “function”
g _ o « . ”
DDULINABY € object
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asonouwainsuluiv Backend do8 Node.js

Node js 1Juuninnosuiignasrsunaninuinden famisadu JavaScript woundiadulaglaisiog
Tusiwests nsld TypeScript AU Nodejs a@unsavinlananeds uaisfazmnuaydouldau
ag1and1efie Msldusulauss ts-node

NUN2UINYINU Node.js

Node js lagniauulud a.a. 2009 Tnedniawuniitedn Ryan Dahl Iag Node js iunisimun
annuanasstieliaunsaiu JavaScript Tursuiumesiaglifssldiusiiwes JavaScript Runtime

Environment)

AAuTae Node. js Frglvitiniimunanunsald JavaScript afauweundindululadsnies, awse
gudeulndluneuiiimes naenuaunsanIuANn1sTy dedayariuasetels uag Node.js §3a13150
autuwwasvlesule wu anunsasuuiuledd, wuelowa visedund

nelu Node js 98Usenausie JavaScript Engine V8 984 Google Chrome viwthfiuUagnnda
. AT Y o W A o v ' Ao & ' ° a .
JavaScript wardllAnMdIn1w C++ Wamvuaanimiinaeusing o 19ndu 1wy AMvualauss lbuv
dmsusugadanldnailunisussanana viseldiiofnsaiussuuUjusnis

' JavaScript ‘

V8 JavaScript Engine

libuv

Node js gnesnuwuuliansavinulasmentisyssananaiiesyaiien (Single Thread), s835ugn
dslunuunesldiiatlunisuseanana (Asynchronous) kaganansavinauatsegslansouiuls
sowllos Inglddndeomglunisyieudu (non-blocking 1/0)

MEWANARINETI woUNAATUN31991n Node js Feanmnsavieldsindiuasduseananmun
Uagtu Node js gnihanldanuegianiiens lnsanznsaiaidaisaweundiadu
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> asonodwaindulunv Backend dog Node.js

N1sn1VUYoY Node.js

Node js gneenuuulsivhauniuwnnseifiintu (3endh Event-Driven Architecture) vt TUsunsa
whnuidlefldnaniuiidvun vielusunsuhanuiledlidinisiesvedoyaundadsvines Wusu

Node.js léifun Event Loop dmiusuda JavaScript vilU wazléiimun Worker Pool (3o
Thread Pool) dmiuiuddsiidedldinamiendsdfigdaunnn (Gonin Expensive Tasks) Lty N3
gudsulndanesadan mstudalid viensiinsalug «as

Node.js System

Worker Pool (Thread Pool)

h
'
H
'
H
s
H
H u
a H ] Thread #1 Thread #2
Request 4 ™
=)

: Single Thread
' \ ' Thread #3 Thread #4

Client

v
a = o

313U ediBud (Event) AnTu d1duvesdiudiinduazgniiluiFedlily Event Queue

U
= &

dieddliviinuusege@snlitudiudtu q lae Event Loop agnsiadeuinnIsviautuniely
Event Loop waadsmasululuiiu Worker Pool ving1uumu

1. ielraoudais 9 @ Request WGusW0T 1w lratousd A weli@snesidrswalg,
lnaewd B velmdsnesfummeteduilugudeys, laaeusd C vedayaiumaluuanina
VUUSTIES 9182 Nodejs agmuunsliuduasiiduduseelily Event Queue Liiadn

@

ANRUAINY

2. wndufdaialy u duaiiuinmnay duneeatuludy®) mdanaituavgmihunuly
Event Loop ndsanAunmuaieuiesiazds Response naululsiiulaaiousd

3. N Event Loop wudnauivhiudunuiildiia vieldnds@igsuauunn (Wu madisia
wavn1snensadeya) Nezredsrunsluliiiu Worker Pool fevieuumu

4. vd9n7l Worker Pool vianuasaudd (Wi wasanidnsdalndiseuiosudn) deyaazgnda
nauluds Event Loop titetideyaluldeu

5. iie Event Loop Yheumuiifvunlilasaudiazds Response naululvniulaatous
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Note

Node js gnasnuuulsiliissa (Thread) $1uau 1 153 dmsusudddlu Event Loop Bamane
dmsunsvhanileerly viedumdsdiliudennszuaunisiau (non-blocking operations)
ustén Node js wutaudusiadldia iefundwesdily (Expensive Task) Aazldissauiuiiu
a1n Worker Pools

n1s13 TypeScript U Node.js

280

n15&319 Node js waunaiadu Ineld TypeScript amnsauvalailiu 6 Tuneu fsil
B Junouil 1 inda Node js masannannasiazls npm daduesesiodmsulddnnisiuuiiaing
ldlnesnluds

B dupoud 2 afliawesdmsuiutoyalundndimun uazadalng package json Linelu
TUsidnd LﬁmﬁmwaazLﬁamﬁugwumaaLLaﬂwaLﬂ%’u Wy Fefiamn, mnolavieiiunes
waUnALATY, vlnvaslaudvaseUndnty, sm%aiu@aﬁamﬁgﬂuiﬂﬁﬂﬁ 2189

B dunoud 3 Ansauiianang q fisududedldalulusdnd wu typescript, ts-node, nodemon
uay express LWudu

B Junaudl 4 asslnadmsulansan wu a519ln8 tsconfig json antunalan1siamdmsung

Ty TypeScript 1w @enlnawmesildilulnanesudn dennestuves JavaScript

naenIudenUavselanuautAndenisidny 1a4 ueniniusdeusadeuansudly
I package.json dwsuldfuneundintumeguuuusng q 1o

B Jupewi 5 alwawesuazlng TypeScript (duwana ts) Linelulusing Inedelnlawmesudn
warlvlawmesnldAunaansannsaeulng azfesnseiunlanernenlluduneud 4

v
o d

B Jupouil 6 nedeunsvinuvesweunaLaty Ingldmds ts-node mumedislig TypeScript

d

5u TypeScript wSoniuRnaunisiasulan WedinsuilulAnnagdssaniin odnadws

agnNLanINalaggn LUl

NApInN53u vieSuneundindulpeldansudndowliunle wu T¥ads npm run dev dwsu



Part 3 : Node.js with TypeScript
> asonodwaindulunv Backend dog Node.js

asolusidnddksuld TypeScript iu Node.js

nsasalUsand TypeScript @15U Node.js avfnsinsauiininand i leun typescript, nodemon,

ts-node, express wagdu 9 lnganansanvslmdu 6 Tuneu fail

Juaauf 1 aadv Node.js
aunsaniluan Node js Taanniiulas https:/nodejs.org
1. Widules https://nodejs.org/ manulanntilvan Node.js wesduidu LTS (Long Term
Support) Ssnedneituiignltanuegunsaslaglunutlaym

® © ® @ Nodejs—RunJavaScriptEve X+

¢ > C 2% nodejs.org/en * w9 @ chrome nosiulminfouldnuuis

n.de@ Learn  About Download Blog  Docs Certification Q start typing... sk C n ©
Create an HTTP Server Write Tests Read and Hash a File
Run JavaScript
{ cre er } 'node:http"
Eve ryWhere server createS r((req, res) i
res.writeHead( , 1 t-Type': 'tex
. . e ' o World!\n'
Node.js® is a free, open-source, cross-platform ,)res'd”d( e Teriein’)
5
JavaScript runtime environment that lets
developers create serOweb apps, command ;
| ) server.li
line tools and scripts. @

1)

Download Node.js (LTS) &

Downloads Node.js v20.15.0" with long-term support.
Node.js can also be installed via package managers.

@ Copy to clipboard

JavaScript

2. yannamtluanladmsuinnaseuseauan tinuilandniiednsa Node.js 3nuusinw

o
o 1%

Junpuiusinguuntaunseiafenuseuiey

guaaun 2 asolusidnd
Wiasnawmesdmsunudeyalusind wu aielnamesiodn my-node-project 9nuuiadily
falnalnes my-node-project tlafsAsuausAg 9 Triulusiingd
1. aSliawmesildnulusdnd wu asralwawes my-node-project Inglddds mkdir my-

node-project
2. Wludsivawmesmiisasnetu wu Wrludadwaimes my-node-project Tnafiaien

|
o

& cd my-

typescript-project

281




Full'Stack Developer

—

daKSU

TypeScript + Node:js

|
o

3. @5l package.json FaldiAunisasAfig 9 dsu Node.js TWRUAIES npm init -y Liie
a574la package json WipuivuaAIEUAULAESRTUIR

(XX ) £ my-node-project — -zsh — 93x16 o)

[thinkbeyond@MacBook-Pro-khxng-ThinkBeyond typescript_dev % mkdir my-node-project ]
[thinkbeyond@MacBook-Pro-khxng-ThinkBeyond typescript_dev % cd my-node-project <—— ]
[thinkbeyond@MacBook—-Pro-khxng-ThinkBeyond my-node—project % npm init -y ]
Wrote to /Users/thinkbeyond/dev/typescript_dev/my-node-project/package.json: e

{
"name": "my-node-project",
"version": "1.0.0",
"main": "index.js",
"scripts": {
"test": "echo \"Error: no test specified\" && exit 1"
}I
"keywords": [1,
Ilauthor": IIII'
"license": "ISC",

~ 1 ~
— —

Juaoun 3 aadviwainof:soululusidnd

1514 TypeScript itowaun Node js axdesindauiimnadiiudluglusiing Tnevhluudaesdes
Aansufininasteluil
1. amvﬁy’aLLﬁﬂmﬂﬁugmﬁm%mﬁ%’ TypeScript iewaiu Node.js M typescript, ts-node,
war nodemon TagldAds npm install typescript ts-node nodemon --save-dev (143U
wuelalealildmds sudo npm install typescript ts-node nodemon --save-dev 9t
NIONIVANTLVBIHAWATTU)

2. ymindeensidanuluganig 4 AfaunAu Nodejs 1wy luga fs, luga path @@+ adesfing
Type Definition File dmsuldeiurgvilndoyanioglunanumiouiu Node.js InafiaiAnds
npm install @types/node --save-dev (dusunualotoalinldads sudo npm install @types/

node --save-dev)

[ ] [ ) [0 my-node-project — -zsh — 117x19

[thinkbeyond@MacBook-Pro-khxng-ThinkBeyond my-node-project % sudo npm install typescript ts-node nodemon --save-dev

up to date, audited 131 packages in 7s f
16 packages are looking for funding o
run ‘npm fund® for details
found @ vulnerabilities
[thinkbeyond@MacBook-Pro-khxng-ThinkBeyond my-node-project % sudo npm install @types/node —-save-dev < ) ]

up to date, audited 131 packages in 966ms

16 packages are looking for funding
run ‘npm fund® for details

found @ vulnerabilities
thinkbeyond@MacBook-Pro-khxng-ThinkBeyond my-node-project % I
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> asonodwaindulunv Backend dog Node.js

3. Aanawianafildlulusidng wu mndesnisld Express dmsuainaiu AP ALALEAES npm
install express (@usuunalowalildA1ds sudo npm install express)

4. §nR3 Type Definition File d§wiussuneviintayaiogluluna Express meA1ds npm install
@types/express --save-dev (dwsulualaioaliildAds sudo npm install @types/express
--save-dev)

o

5. 14fd&s code . indalusidndlaeld Visual Studio Code

[ XN} 3 my-node-project — -zsh — 117x19

[thinkbeyond@MacBook-Pro-khxng-ThinkBeyond my-node—project % sudo npm install typescript ts—node nodemon —-save-dev

up to date, audited 131 packages in 7s *
16 packages are looking for funding e
run ‘npm fund® for details
found @ vulnerabilities
[thinkbeyond@MacBook—-Pro-khxng-ThinkBeyond my-node—project % sudo npm install @types/node --save-dev ¢— !

up to date, audited 131 packages in 966ms

16 packages are looking for funding
run ‘npm fund® for details

found @ vulnerabilities
[thinkbeyond@MacBook-Pro-khxng-ThinkBeyond my-node—project % code . 4—6
thinkbeyond@MacBook-Pro-khxng-ThinkBeyond my-node—project % I

~

Juaoun 4 asvIWaEKSUTEALANIIA:USUNGONNSAVANEIY 9

mslgau TypeScript Tu Node js agfasasalnd tsconfigjson dmsumuuan1siamfg §

Wendastiunsldau TypeScript wu muuslvawesiidugasuduuedusidng fMvualnanesild
NUlNG JavaScript Mleainniseeulng wiserimuaestures JavaScript Niagldany 21a

1. T Visual Studio Code liUanti1sina Terminal (Meluy View>Terminal) A tsc
—init tieadeld tsconfigjson (Julndilddmsunissaan TypeScript)

'K ) E D [ O my-node-project J Do
EXPLORER {} package.json X [ ===
\ MY-NODE-PROJECT {} package.json > ...
> node_modules 1A N
{} package.json 2 "name": "my-node-project",
{} package-lock.json 3 “version": "1.0.0",
tsconfig.json 4 "main": "index.js",
[> Debug
5 “scripts": {
6 "test": "echo \"Error: no test specified\" && exit 1"
7

PROBLEMS DEBUG CONSOLE ~ TERMINAL  PORTS Dzsh +v M @ - ~ X

® thinkbeyond@MacBook-Pro-khxng-ThinkBeyond my-node-project % tsc ——init

Created a new tsconfig.json with: T -
target: es2016
module: commonjs )

> OUTLINE strict: true

> TIMELINE esModuleInterop: true
®0AO0 @o Ln1,Col1 Spaces:2 UTF-8 LF {3 JSON  Prettier [
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2. USuussnsaaalulild tsconfigjson musiaanis wu dvualnawesdnsuldidugm (rootDir)
wazlnawesdmSuiunadnsainnsaeslng (outDir)

1 {

2 “compilerOptions”: {

3 “target”: “ES2016",

4 “module”: “commonjs”,

5 “rootDir”: “./src”,

6 “moduleResolution”: “node”,
7 “outDir”: “./dist”,

8 “esModuleInterop”: true,

9 “forceConsistentCasingInFileNames”: true,
10 “strict”: true,

11 “skipLibCheck”: true

12 }

13 }

ece « >

B UsSiATl 5 91 “rootDir” Amuagnlnawmesdmsuiulng TypeScript Jeldidugadusiulunissu
waunaatu lnglushagraliidulnamas src

B UsSAT 7 91 “outDir” Mviuslnawnesdwiuiulvia JavaScript Milunadnsainnisneulng
910 TypeScript Tinanewdulug Javascript Inglusmeenslailulvames dist

3. USuunslla package json Weiiuaasundmsulusuleunaiatu

O my-node-project ] DB [0 os

EXPLORER TS app.ts {} package.json X M-

v MY-NODE-PROJECT {} package.json > ...

> dist 1 {
> node_modules 2 "name": "my-node-project",
v src 3 "version": "1.0.0",
4 "main": "index.js", L

TS app.ts
{} package.json 4—9 D> Debug

Weprinbals
{} package-lock.json scripts”: {

I tsconfig.json <g— 6 "test": "echo \"Error: no test specified\" &% exit 1",
7 "build": "tsc",
S 8 “start": "npm run build & node dist/app.js",
9 "dev": "nodemon --exec ts-node src/app.ts"
10 H
11 "keywords": [],
12 “author": "",
13 "license": "ISC",
> OUTLINE 14 "description": "",
> TIMELINE 15 "devDependencies": {

®0A0 @®o Ln10,Col 5 Spaces:2 UTF-8 LF {} JSON \ Prettier (%

nguldiiivansudmas “build” dmsumeulng TypeScript Winanewu JavaScript, winansus

“start” d@msuneulnalazsulaalulva app.ts waziiuan3u “dev” dwsunadou TypeScript HIUVN

ts-node wJuRu
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> asonodwaindulunv Backend dog Node.js

1 {

2 “scripts”: {

3 “test”: "echo \”Error: no test specified\” && exit 1",
4 “build”: “tsc”,

5 “start”: “npm run build && node dist/app.js”,

6 “dev”: “nodemon --exec ts-node src/app.ts”

A

8 }

B ussvindi 4 A1de “build”:“tsc” WHuanIuaildmeulngld TypeScript Iinanewdu JavaScript

B UsSindl 5 f1da “start”: “npm run build && node dist/app.js” Wuansusiildnoulndlng
TypeScript inaneidu Javascript 9101l node ilo3ugamdsiieglulid appjs Fadu

Iwa JavaScript

B UsSRT 6 A “dev”: “nodemon —exec ts-node src/app.ts” LuarsuAild ts-node tile

$u TypeScript feglulyld src/app.ts lagnse wiaudvddvidaaunisidsundadanlagly

nodemon ynasfinisudlulndfvzdslianisaiiotlfnisunnananusulaednludd

Juasuf 5 aswlwalaasia:lwa TypeScript

msvualiamesnelulsdng agdesduiusiunisaaaiieglulng tsconfigjson 1wu fnun

Inawes src Liulng TypeScript Avualng app.ts Wulnasuduweundindu wazfAvualnawmes dist

dmsuiiulig JavaScript Mdunadnsannisaeulng [Wudiu

o I3

1. asulawes dist adlulusidnddmsuiiuling JavaScript Nlaarnnispeulng

2. a@ialvames src astulusi@nadwsuiulng TypeScript

3. a5lnd app.ts aslulawes src dwiuldilugasuduvaiiaundindy

4. unlalild app.ts Tnensenldnmds TypeScript asly 191 console.log(“Hello World!”);

EXPLORER

v MY-NODE-PROJECZ
> dist <
> node_modules

V SIC ———

‘TS app.ts
{} package.json
{} package-lock.json

tsconfig.json

> OUTLINE
> TIMELINE
X ®0AO0 ®Wo

&« > [ 2 my-node-project

{} package-lock.json TS app.ts X

src > TS app.ts
1 console.log("Hello World!"); 4—°

PROBLEMS ~ OUTPUT ~ DEBUG CONSOLE ~ TERMINAL  PORTS

Bosh +v M @ -~ ~ x

thinkbeyond@MacBook-Pro-khxng-ThinkBeyond my-node-project % I

Ln1,Col29 Spaces:2 UTF-8 LF {3 TypeScript  Prettier (%
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# get randon forest nodel

{nport nuApy as np

Fron sklearn.nodel_selection trala st solie
Fron sklearn.ensenble (roort Randonforesthegresser
fron sklearn.netrics (rport e squared e, (e

# Load data fron train.csv

train_df = pd. read_csv(" d
train_df[" target’] * traln_of]"target’ target” | st 2

st W

» -
he data into ln(lll! -
X test, 3. )yt

# split t
X_train, X

on farest model

4 fit rand W“")

f = RandonFores
. fitocery y trala)

f tes!
" -;redlct abe d‘:‘ mt)

"
pean S0 ";‘. u

4 calat®®®
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