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» Introdugdo

O que é TypeScript?

_..----»> Adiciona tipagem estatica e recursos

Microsoft
Anders Hejlsberg

.-
.
.

Compila

JS

. Tempo de execugdo

\  rede
B o@dc
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» Introdugdo

Introdugdo ao NodeJS, NPM e VS Code

n A
o@d &

Plataforma de execugdo de
codigo JavaScript

Gerenciador de pacotes do
NodedJS

Editor de codigo fonte

www.drgus-academy.com
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» Introdugdo

Iniciando o projeto com o NPM

l.l p m npm init -y
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» Introdugdo

Instalando o TypeScript no projeto

tsc --version

npm i typescript -g ...

npm i typescript -D

npx tsc --version

TS
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» Introdugdo

Compilando TypeScript para JavaScript

.-y Aextensdo “ts” indica que se trata
) de um script TypeScript

file.ts

npx tsc file.ts iréd compilar o arquivo
para JavasScript puro

JS filejs
O arquivo JavasScript puro poderd
ser interpretado pelos browsers ou
plataformas de execugdo de cddigo
JavasScript



ARGUS ACADEMY www.argus-academy.com

» Introdugdo

Script Mode
"y Os diferentes scripts s@o
interpretados como fazendo parte
Script Mode de um todo Unico
scriptl.js
sum(a,b)
pagina.html
Yy
sum(2,2)
script2.js A
sum(a,b)
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» Introdugdo

ES Modules

ES Modules -~

scriptl.js

sum(a,b)

script2.js

export sum(a,b)

www.drgus-academy.com

Os scripts s@o isolados em partes

autocontidas

"4 export [ import

Carregamento assincrono
por padréo

pagina.ntml

sum(2,2)
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» Introdugdo

CommondJS
LT os scripts sdo isolados em partes
autocontidas
T 3
Maneira original de empacotar
Y codigo JavaScript para Node.js
CommonJs - "2 module.exports e require
.7 Carregamento sincrono
scriptl.js
sum(a,b)
pagina.ntml
Yy
sum(2,2)
script2.js A

export sum(a,b)
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» Introdugdo

Iniciando o TypeScript no projeto (introdugéo ao tsconfig.json)

Compilador do TypeScript para o
JavasScript

tsc

npx tsc --init

Yy Configuragdes do compilador

o para o projeto
tsconfig.json
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» Introdugdo

Prettier - Introducdo, instalagdo e uso

_...--=====-> Formatagdo de cédigo

Prettier

e npm i --save-exact prettier -D
npx prettier . --check

npx prettier . --write

10



ARGUS ACADEMY www.argus-academy.com

» Introdugdo

VS Code - Format on Save e End of Line

VS Code

Lo Format on Save

End of Line (Eol)

11
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» Introdugdo

Versionando o projeto com o Git

Git

git init

T gitadd .

git commit -m"mensagem”

12
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» TypeScript - Tipos Bdsicos

Type Inference

Type Inference . .
P Deduz automaticamente o tipo

da varidvel

13
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» TypeScript - Tipos Basicos

Type Annotation

JS TS

Number number

String string

Bigint bigint
Boolean boolean
Symlbol symbol

Null null
Undefined undefined
Object object
:';, _________
. type

display(product:

console.log(product, price ﬂ

Utilize a anotagdo de tipo apenas quando a
inferéncia de tipo ndo for possivel

14
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» TypeScript - Tipos Bdsicos

Tipo Array

TS

number

string

bigint
boolean

symbol

null
_________ Interface para manipular tipos
undefined genéricos
object ‘
T[] - Array<T> !

5 Type Annotation convencional

15
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» TypeScript - Tipos Bdsicos

Union Types

.- Combinagdo de tipos

TS

Union Types
number P

string
bigint
boolean
symbol
null
undefined
object

T[] - Array<T>

16
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» TypeScript - Tipos Bdsicos

Tipo Tuple

TS

Union Types
number yp

string
bigint
boolean
symbol
null
undefined
object

T[] - Array<T> _ _
_ Tuplas (tamanho e tipos fixos)

17
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» TypeScript - Tipos Bdsicos

Readonly em Arrays e Tuples

TS

Union Types
number yp

string
bigint
boolean
symbol
null

undefined

, eeeemeeeny FeQdonly T[]

object
ReadonlyArray<T>

T[] - Array<T>

[Tl TI T] \‘
\ 5 readonly [T, T, T]

18
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» TypeScript - Tipos Bdsicos

Tipo Object - Inferéncia e Anotagdo de Tipo

TS

Union Types

number vP

string

bigint
boolean oo

symbol

null
S e 2 “?" para atributos
undefined opcionais
object
JUPEE e .., readonlyT
T[] - Array<T> ~ . vl
ReadonlyArray<T>

[T, 7, 7] .

2 readonly [T, T, T]

19
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» TypeScript - Tipos Bdsicos

Type Alias

Union Types
TS B  Type Alias
%
number ; i
Apelidos para tipos
string
bigint
boolean
symbol
null
S e 2 “?" para atributos
undefined opcionais
object
LTI - readonly T
T[] - Array<T> ~ . vl
ReadonlyArray<T>

[T, 7, 7] .

2 readonly [T, T, T]

20
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» TypeScript - Tipos Bdsicos

Tipo Object - Index Signature

TS

number
string
bigint
boolean
symbol
null
undefined

object

T[] - Array<T>

[T, 7, 7] .

www.drgus-academy.com

Union Types

Type Alias

.
.
.
L

Apelidos para tipos

st 2 Index Signature

2 “?" para atributos
opcionais

readonly T[]

ReadonlyArray<T>

2 readonly [T, T, T]

2]
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» TypeScript - Tipos Bdsicos

Tipo Object - Readonly

Union Types
TS ' Type Alias
%
number ; i
Apelidos para tipos
string
bigint Index Signature
boolean 2
symbol readonly attr: value
g A
nul '
; “?" para atributos
undefined 7 opcionais
object T
PR .., readonly T[]
T[] - Array<T> ~ . /
ReadonlyArray<T>

[T, 7, 7] .

2 readonly [T, T, T]

22
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» TypeScript - Tipos Bdsicos

Literal Types

Literal Types

Union Types
""""""""" Type Alias

number

string

bigint Index Signature
boolean 2

symbol readonly attr: value

. A
null '
; “?" para atributos
undefined 7 opcionais
object T
LTI - readonly T[]
T[] - Array<T> ~ . /
ReadonlyArray<T>

[T, 7, 7] .

2 readonly [T, T, T]

23
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» TypeScript - Tipos Bdsicos

Let vs Const

Let vs Const

Literal Types

Union Types
Type Alias
number
string
bigint Index Signature
boolean 2
symbol readonly attr: value
. A
null '
; “?" para atributos
undefined 7 opcionais
object T
LTI readonly T[]
T[] - Array<T> ~ . /
ReadonlyArray<T>

[T, 7, 7] .

2 readonly [T, T, T]

24
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» TypeScript - Tipos Bdsicos

Tipo Any

Let vs Const

Literal Types

Union Types
Type Alias
number
string
bigint Index Signature
boolean 2
symbol readonly attr: value
- A
null '
; “?" para atributos
undefined 7 opcionais
object T
"""""""""" readonly T
T[] - Array<T> . al
ReadonlyArray<T>
[T T 7] e e
any "3 readonly [T, T, T]

25
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» TypeScript - Tipos Bdsicos

Const no Contexto de Objetos

referéncia
eeememeoy - Object

) \';' \“

const

26
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» TypeScript - Tipos Bdsicos

Funcdo - Tipo Void

Let vs Const

Literal Types

Union Types
Type Alias
number
string
bigint Index Signature
boolean 2
symbol readonly attr: value
P A
nul '
; “?" para atributos
undefined 7 opcionais
object T
"""""""""" readonly T[]
T[] - Array<T> . /
ReadonlyArray<T>
[T T 7] e e
any "3 readonly [T, T, T]
void R ey
func@o/métodos sem
retorno

27
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» TypeScript - Tipos Basicos

Funcdo - Tipo Return

Cartltem Address

: Possui N : Possui N

ShoppingCart Customer

Exige e determina o tipo do .
retorno

getPrincipalAddressicustomer:

28
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» TypeScript - Tipos Basicos

Funcdo - Type Annotation

calculateTotal: (sC:

calculateTotal = (shoppingCart:

29
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» TypeScript - Tipos Bdsicos

Executando os scripts compilados no Browser

3 CommonJdsS .," 3 ES Modules

NodedS Browser

30
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» TypeScript - Tipos Bdsicos

Compilagéo automatica

TypeScript JavasScript

31
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» TypeScript - Tipos Bdsicos

Extensbes TS e JS Antes e Depois do Build

ts Js

32
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» TypeScript - Tipos Bdsicos

Tipos Null e Undefined

TS

number
string
bigint

boolean
symboll:':

null

S v .
I" e
,
. ., "
unaerine .
’, *
I,'

object

T[] - Array<T>

www.drgus-academy.com

Let vs Const
_________________ Literal Types

Union Types
Type Alias

Varidvel com valor “em branco”

I , Falsy

Bug typeof (retorna objeto)

Varidvel sem valor

Falsy

eeeemeTIIII Index Signature

“?” para atributos
opcionais

O ... readonly T[]

ReadonlyArray<T>

3 readonly [T, T, T]

¥ funcdo/métodos sem
retorno

33
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» TypeScript - Tipos Bdsicos

Tipo Enum

TS

number
string
bigint

boolean
symboll:':

null

S
undefined ..~
.

l,"

object

T[] - Array<T>

www.drgus-academy.com

Let vs Const
Literal Types
_________________ Union Types

Type Alias
Type Enum

Varidvel com valor “em branco”

Falsy
Bug typeof (retorna objeto)

Varidvel sem valor

Falsy

eeeeeemeeey - Index Signature

LT readonly attr: value

.., "?"para atributos

opcionais

S ... readonly T[]

ReadonlyArray<T>

Ty readonly [T, T, T]

¥ fung@o/métodos sem
retorno

34
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» TypeScript - Tipos Bdsicos

Tipo Bigint

TS

number
string
bigint

boolean
symboll:':

null

S
undefined ..~
.

l,"

object

T[] - Array<T>

www.drgus-academy.com

Let vs Const
Literal Types
_________________ Union Types

Type Alias
Type Enum

Varidvel com valor “em branco”

Falsy
Bug typeof (retorna objeto)

Varidvel sem valor

Falsy

eeeeeemeeey - Index Signature

LT readonly attr: value

.., "?"para atributos

opcionais

S ... readonly T[]

ReadonlyArray<T>

Ty readonly [T, T, T]

¥ fung@o/métodos sem
retorno

35
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» TypeScript - Tipos Bdsicos

Tipo Symbol

TS

number
string
bigint

boolean
symboll:':

null

S
undefined ..~
.

l,"

object

T[] - Array<T>

www.drgus-academy.com

Let vs Const
Literal Types
_________________ Union Types

Type Alias
Type Enum

Varidvel com valor “em branco”

Falsy
Bug typeof (retorna objeto)

Varidvel sem valor

Falsy

eeeeeemeeey - Index Signature

LT readonly attr: value

.., "?"para atributos

opcionais

S ... readonly T[]

ReadonlyArray<T>

Ty readonly [T, T, T]

¥ fung@o/métodos sem
retorno

36
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» TypeScript - Tipos Bdsicos

Intersection Types

TS

number
string
bigint

boolean
symboll:':

null

S

S

undefined ..
’, *
1,

object

T[] - Array<T>

www.drgus-academy.com

Let vs Const
Literal Types
Union Types

JEUUPSEEEETERR Type Alias

Type Enum
Intersection Types

Varidvel com valor “em branco”

__________ , Falsy

Bug typeof (retorna objeto)

Varidvel sem valor

Falsy

eeeeeemeeey - Index Signature

> readonly attr: value

~.., "?"para atributos

opcionais

S ... readonly T[]

ReadonlyArray<T>

Ty readonly [T, T, T]

¥ fung@o/métodos sem
retorno

37
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» TypeScript - Narrowing

Type Guard

e, Type Guard (guarda de tipo)

string

number

38
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» TypeScript - Narrowing

typeof

. Type Guard (guarda de tipo)

R
typeof Retorna o tipo da variavel

39
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» TypeScript - Narrowing

Valores Truthy e Falsy

. Type Guard (guarda de tipo)

4 ®  Retorna o tipo da variavel
typeof
truthy e falsy -~ E

Valores booleanos

40
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» TypeScript - Narrowing

Optional Chaining (?)

- .-

optional chaining (?) -~ s
Leitura segura de propriedades de
objetos

41
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» TypeScript - Narrowing

Non-null Assertion (1)

- .-

non-null assertion (1) -~ "
Indica que a varidvel ou expressdo
ndo é null ou undefined

42
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» TypeScript - Narrowing

Type Assertion (as)

- ~

type assertion (as) Ty

Definigcdo de tipo mais especifico

43
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» TypeScript - Narrowing

Interfaces dos elementos HTML

ETMIL&AnchorElement

HTMILLreaElement

HTMLAnchorElement

HTMLERElement

EventTarget |@{ Node —| Element — HTMLElement |«

HTMLTrackElement

HTMLUListElement

HTMLUnknownElement

HTMLVideoElement

Fonte: https://developer.mozilla.org/en-US/docs/Web/API/HTML_DOM _API

44
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» TypeScript - Narrowing

Verificando o Tipo do Objeto (Instanceof) Parte 1

instanceof "
Insténcia de (classe)

BankAccount CheckingAccount

45
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» TypeScript - Narrowing

Verificando o Tipo do Objeto (Instanceof) Parte 2

instanceof "
Insténcia de (classe)
extends
Leen T ... | CheckingAccount
$
BankAccount
N
: SavingsAccount
extends

46
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» TypeScript - Narrowing

Verificando Propriedades de Objetos e indices de Arrays (in)

in < Verifica se propriedade existe em objeto e ou
se indice existe em array

47
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» TypeScript - Narrowing

Array.isArray

Array.isArray ' Verifica se o objeto & um Array

48
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» TypeScript - Narrowing

Hierarquia de Tipos e o Tipo Unknown

Unknown
¥
undefined |<-- void ¢ any > null
------------------- object |«
Tuple |¢-|  Array  |< string | <
Function [¢--: bigint | ¢4

Constructor | ¢-- number | ¢

boolean | ¢

symbol ¢

49
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» TypeScript - Narrowing

Hierarquia de Tipos e o Tipo Never

Unknown Never
undefined |<-- void ¢ any > null
------------------- object |«
Tuple |¢-|  Array  |< string | <

Function < bigint <

Constructor | ¢-- number | ¢

boolean | ¢

symbol ¢

50
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» TypeScript - Interface

Introducdo a Interfaces

ey Tipos primitivos
Objetos

Qualquer Tipo
Union Types

Intersection Types

Type Alias |

Y
Definir estruturas de tipos objetos
"

Interface _________

Tipos de Objetos
- 7 Declaration Merging

Herancga

51
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» TypeScript - Interface

Implementando Interfaces (Implements)

Indica que a Classe deve seguir a
estrutura definida na Interface

K
.

> Class > Interface

Implements

MyResume | Resume

52
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» TypeScript - Interface

Merge de Mdltiplas Declaragoes

Resume

fullName: string

email: string

Resume

dateOfBirth?: Date &
Resume

sumary?: string T

fullName: string
email: string
dateOfBirth?: Date

sumary?: string

53
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» TypeScript - Interface

Estendendo Interfaces (Extends)

Resume

skills: Skill[]

addskill: (skill: Skill) => boolean

... extends

Personalinfo

fullName: string
email: string
dateOfBirth?: Date

sumary?: string

54
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» TypeScript - Interface

Arquivos de Declaracgdo (Declaration Files)

..--> Definigbes estdaticas

declaration.d.ts

Declaragdo

72 Implementagéio

script.ts

Implementagéo

55
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» TypeScript - Interface

Gerando arquivos de declaragdes automaticamente

..--> Definigbes estdaticas

declaration.d.ts

Declaragdo

72 Implementagéio

script.ts

Implementagéo

56
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> TypeScript - Utility Types

Introdugdo aos Tipos Utilitarios (Utility Types)

Utility Types

Omit<Type>
Partial<Type>
"> Required<Type>

Readonly<Type>

57
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> TypeScript - Utility Types

Omit<Type>

Utility Types

Omitir propriedades

Omit<Type> :
Partial<Type>
"> Required<Type>

Readonly<Type>

58
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» TypeScript - Utility Types

Partial<Type>

Utility Types

Omitir propriedades
Omit<Type>; > Propriedades opcionais
Partial<Type> "
"> Required<Type>

Readonly<Type>

59
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> TypeScript - Utility Types

Required<Type>

Utility Types

Omitir propriedades
Omit<Type>; > Propriedades opcionais

Partial«Type> " . C
Propriedades obrigatorias
7 Required<Type> ... A

Readonly<Type>

60
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» TypeScript - Utility Types

Type Predicate (is)

Type Predicate

Funcdo especial que indica ao
compilador do TypeScript que um valor
é de um tipo especifico

.
.
L’

A funcdo verifica o tipo do dado e
retorna um valor booleano

(variavel: unknown): wvariavel is

5]
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> TypeScript - Utility Types

Readonly<Type>

Utility Types

Omitir propriedades
Omit<Type>; > Propriedades opcionais
Partial<Type> "

Propriedades obrigatérias
> Required<Type> “...._..- =

Readonly<Type>

Propriedades somente
leitura

62
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» TypeScript - Classes

Recursos Adicionais para Classes

Recursos adicionais do
TypeScript para definigdo de
classes

Instéincia

Classe ' Objeto

63
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» TypeScript - Classes

Tipagem Estatica

Recursos adicionais do
TypeScript para definigdo de
classes

Instéincia

Classe ' Objeto

e
Tipagem estatica

64
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» TypeScript - Classes

Operadores de Visibilidade

Recursos adicionais do
TypeScript para definicdo de

classes
Instancia
N e ‘
Classe Objeto
L POO
Principio do Encasulamento

Tipagem estatica
v

Operadores de visibilidade
R public (ES14)

RN 7 protected
private

65
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» TypeScript - Classes

Operadores de Visibilidade Public, Protected e Private

Operadores de visibilidade

h
b
|

public (ES14)  protected  private

Acesso na Classe @ @ @
Acesso em Subclasses @ @ ®
Acesso fora da Classe @ ® ®

Com Insténcia (object)

Sem Instancia (static)

66
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» TypeScript - Classes

Classes Abstratas

Recursos adicionais do
TypeScript para definicdo de

classes
Instancia
N e ‘
Classe Objeto
L
N&o podem ser instanciadas
Tipagem estdtica diretamente
Operadores de visibilidade Servem como base para

g outras classes
Classes abstratas

Podem conter implementacéo
de atributos e métodos

67
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» TypeScript - Classes

Atributos Opcionais

Recursos adicionais do
TypeScript para definicdo de
classes

Instéincia

. R
S pemmmmmm e ——
] Lot ..~~
e ~

Classe " Objeto

L
Tipagem estdtica
Operadores de visibilidade
Classes abstratas

Atributos opcionais

www.drgus-academy.com

68
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» TypeScript - Classes

Sobrescrita de Métodos (Override)

Recursos adicionais do
TypeScript para definicdo de

www.drgus-academy.com

classes
Instancia
y T ‘
Classe = " Objeto
L
Tipagem estdtica
Operadores de visibilidade
Classes abstratas
Atributos opcionais Sobrescrita de métodos

Override

69
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» TypeScript - Classes

Sobrecarga de Métodos (Overlooding)

Recursos adicionais do
TypeScript para definicdo de
classes

Instéincia

s
.
Y

Classe " Objeto

L
Tipagem estdtica
Operadores de visibilidade
Classes abstratas

Atributos opcionais

www.drgus-academy.com

Sobrecarga de fungdes e ou

Override métodos

Overloading .

70
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» TypeScript - Generics

Introdugdo aos Generics

Transacionar tipos

Generics

Funcoes
Métodos
Classes
Interfaces
Type Alias
Namespaces
Enums
Modulos
Conditional Types
Utility Types
Tuples
Decorators

Promises

71
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» TypeScript - Generics

Generics em Fungdes

Transacionar tipos

Generics

Funcoes
Métodos
Classes
Interfaces
Type Alias
Namespaces
Enums
Modulos
Conditional Types
Utility Types
Tuples
Decorators

Promises

72
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» TypeScript - Generics

Generics em Métodos

Transacionar tipos

Generics

Funcoes
Métodos
Classes
Interfaces
Type Alias
Namespaces
Enums
Modulos
Conditional Types
Utility Types
Tuples
Decorators

Promises

73
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» TypeScript - Generics

Generics em Classes

Transacionar tipos

Generics

Funcoes
Métodos
Classes
Interfaces
Type Alias
Namespaces
Enums
Modulos
Conditional Types
Utility Types
Tuples
Decorators

Promises

74
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» TypeScript - Generics

Generics em Type Alias e Interfaces

Transacionar tipos

Generics

Funcoes
Métodos
Classes
Interfaces
Type Alias
Namespaces
Enums
Modulos
Conditional Types
Utility Types
Tuples
Decorators

Promises
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» TypeScript - Generics

Generics em Promises

Transacionar tipos

Generics

Funcoes
Métodos
Classes
Interfaces
Type Alias
Namespaces
Enums
Modulos
Conditional Types
Utility Types
Tuples
Decorators

Promises
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> TypeScript - Generics

Restricbes Genéricas

Transacionar tipos

Generics

Fungoes

Métodos

Classes

Interfaces
Type Alias
Namespaces Restricées Genéricas
Enums

Moédulos

Conditional Types Limita os tipos possiveis
s>
Utility Types <SubType extends Type>

Tuples
Decorators

Promises
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» TypeScript - Decorators

Decorador @C
Decorador @B
~ Decorador @A
Propriedades
i . Métodos
; ~---3 Classes - v
Accessors (getters [ setters)

“e...> Par@metros
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» TypeScript - Decorators

Decorando Classes (Class Decorator) - Parte |

AddLogMethod

loginfo: () => void

Gl
constructor
@
“......y» Class Product

name: string

this

: . SN

new & Object Product |

name: string

loginfo: () => void
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» TypeScript - Decorators

Encaminhando ParGmetros para Decoradores

AddLogMethod(params: type)

loginfo: () => void

e )
*. constructor
{ @AddLogMethod(params)
5 Class Product -
name: string
this
:' i .
new Object Product \

name: string

loginfo () => void
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» TypeScript - Decorators

Decorando Classes (Class Decorator) - Parte 2

AddLogMethod(params: type)

loginfo: () => void P

*. constructor
{ @AddLogMethod(params)
5 Class Product -

=2 Prototype
name: string

loginfo: () => void

: i SN
new - Object Product .

name: string
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» TypeScript - Decorators

Decorando Métodos (Method Decorator)

CheckPermissions(params: type)

Commmmme L

target
. propertyKey

descriptor

Class ShoppingCart
items: string|]

e > @CheckPermiSSionS(pGerS)
getitems: () => string|]
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» TypeScript - Decorators

Multiplos Decoradores

Ratelimit(params: type)

target

propertyKey
descriptor

CheckPermissions(params: type)

<--...'~.

target
propertyKey ;

descriptor

Class ShoppingCart
items: string|]

@CheckPermissions(params) .-~
w...---------) _ﬂ'

@Ratelimit(params)
getitems: () => string|]
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» TypeScript - Decorators

Decorando Métodos Assessores (Assessor Decorator)

CapitalizeTitle(params: type)

descriptor.set

descriptor.get

target
propertyKey
descriptor

Class ServiceOrder

Tty @CapitalizeTitle(params)
set title (value: type)

get title (): type
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» TypeScript - Decorators

Decorando Propriedades (Property Decorator)

SomeAction(params: type)

target
propertyKey

descriptor ®

Class Event

Tty @SomeAction(params)

date: Date
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» TypeScript - Decorators

Decorando Parémetros (Parameter Decorator)

AnotherAction(params: type)

target

propertyKey
parameterindex

descriptor ®

Class Event
v

checkAvailability(@AnotherAction param: type)
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