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Klassische Webanwendung Single Page Application
« JSP, Thymeleaf, JSF e« REST API
* jQuery * React, Angular, Vue
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PASSWORD FORM WEATHER REPORT CHART EXAMPLE

Step 1: Choose new password

o0 |

At least 8 characters long.

Contains lowercase letters.
Contains numbers.

3 checks failed

https://github.com/nilshartmann/react-example-app/tree/typescript




<PasswordView>

Step 1: Choose new password

<PasswordForm>
<CheckLabelList>
At least 8 characters long.
<CheckLabel />
Contains lowercase letters. <CheckLabel />
Contains numbers. </CheckLabelList>
Contains punctuation.
£ <Label />
4 checks failed
<Button />
</PasswordForm>

</PasswordView>




RETHINKING BEST PRACTICES

Klassische Aufteilung Aufteilung in Komponenten

Logik, Model
(JS)

View

(HTML, Template)
Gestaltung
(CSS)

Grafik Inspiriert von: https://pbs.twimg.com/media/DCXJ_tjXoAAoBbu.jpg

Button
Label

Eingabefeld




React-Komponenten
* bestehen aus Logik und Ul
* kein CSS
keine Templatesprache
» werden deklarativ beschrieben

 werden immer komplett

gerendert

Button
Label
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 konnen aufdem Server
gerendert werden (,universal
webapps®)



At least 8 characters long.
At least 8 characters long.

REACT!

At least 8 characters long.




Anstatt einer Template Sprache: HTML in JavaScript integrieren

* Erlaubt Schreiben von HTML-artigen Ausdrucken im JavaScript-Code
* Wird zu regularem JavaScript Code compiliert (z.B. Babel, TypeScript)
* Optional

JSX
const name = 'Lemmy';

const greeting = <hl>Hello, {name}</hl>;

Ubersetztes JavaScript
var name = 'Lemmy';

var greeting = React.createElement('hl', null, 'Hello, ', name);



Komponente CheckLabel At least 8 characters long.

Komponentenfunktion function CheckLabel() { JSX
return <div

className="CheckLabel-unchecked">
At least 8 characters long.
</div>;
}



At least 8 characters long.

index.html <html>
<head>. . .</head>

<body>
<div id=“mount“></div>
</body>
<script src=%“dist/dist.js“></script>
</html>



At least 8 characters long.

app.js import React from 'react';
import ReactDOM from 'react-dom';

import ChecklLabel from './CheckLabel';

ReactDOM. render (
<CheckLabel />,
document.getElementById('mount')

)5



At least 8 characters long.

{

checked: false,
label: ‘At least 8 characters long.’

} RN
/

7/
o

function CheckLabel(props) {
return <div
className=
{props.checked?'CheckLabel-checked':'CheckLabel-unchecked'}>
{props. label}
</div>;
Iy



 Komponenten sind zusammensetzbar

At least 8 characters long. ]

function CheckLabellList() {
return <div>
<CheckLabel checked={false}
label="At least 8 characters long' />

<CheckLabel checked={true}
label="'Contains uppercase letters.' />
</div>;

}



At least 8 characters long.

checks: [
{ checked: false, label: ‘At least 8 characters long.’ },
{ checked: true, 1label: ‘Contains uppercase letters’ } _

] Y

function CheckLabelList(props) {
return <div>

I

</div>;



At least 8 characters long.

checks: [
{ checked: false, label: ‘At least 8 characters long.’ },
{ checked: true, 1label: ‘Contains uppercase letters’ } _
] ¥
/
v

7/

‘/

function CheckLabelList(props) {
return <div>
{props.checks.map(c => <CheckLabel
label={c.label}
checked={c.checked}
key={c.label} />)

</div>;



ECMAScript 2015 Klasse class CheckLabelList extends React.Component {

Properties iiber Konstruktor constructor(props) {
(optional) super (props) ;

}

componentDidMount() { . . . }
Lifecycle Methoden componentWillReceiveProps() { . . . }
(optional) shouldComponentUpdate() { . . . }
Render-Methode (pflicht) render () {

return <div>
Properties iiber props Objekt {this.props.checks.map(c => <CheckLabel . . ./>)}
</div>;
}

}



Zustand (,,state”): Komponenten-intern
Beispiel: Inhalt von Eingabefeld, Antwort vom Server
Objekt mit Key-Value-Paaren
Zugriff Gber this.state / this.setState()
Nur in Komponenten-Klassen verfugbar
this.setState() triggert erneutes Rendern

* auch alle Unterkomponenten

» Kein 2-Wege-Databinding

Zum Vergleich: Properties

* Von aul’en Ubergeben

* Unveranderlich

 Zugriff Uber this.props (Key-Value-Paare)



Interner Zustand!
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PasswordForm ----



class PasswordForm extends React.Component {
render () {
return <div>
<input

1. Input mit Wert aus State befiillen value={this.state.password}

/>

</div>;



Zustand! ----R1REACT!

class PasswordForm extends React.Component {
render () {
return <div>
<input
1. Input mit Wert aus State befiillen value={this.state.password}
2a. Event Handler registrieren onChange={e=>this.onPasswordChange(e.target.value)}

/>

</div>;

}

2b. Event Handler onPasswordChange (newPassword) {



class PasswordForm extends React.Component {
render () {
return <div>
<input
value={this.state.password}
onChange={e=>this.onPasswordChange(e.target.value)}

/>

1. Input mit Wert aus State befiillen
2a. Event Handler registrieren

2b. Event Handler

3. Zustand neu setzen

</div>;

}

onPasswordChange (newPassword) {
this.setState({password: newPassword}) ;



class PasswordForm extends React.Component {

render () { ¢t — - Neurendern =

return <div> I

<input :

1. Input mit Wert aus State befiillen value={this.state.password} :

2a. Event Handler registrieren onChange={e=>this.onPasswordChange(e.target.value)} |

/> l |

I I

I

</div>; svent !

I I

} I |

v I

2b. Event Handler onPasswordChange (newPassword) { :

3. Zustand neu setzen this.setState({password: newPassword}); —————————
}
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class PasswordForm extends React.Component {
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L}

render () {
return <div>
<input v
ref={ domNode => this.inputNode = domNode }

/>
</div>;




Kommunikation zwischen Komponenten: Callbacks



Step 1: Choose new password

Demo

At least 8 characters long.

PasswordForm === :
Contains numbers.

Contains punctuation.

3 checks failed

TypeScript

by Example
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"JavaScript that scales”

TypeScript
C emhewescmaess



TypeScript: Obermenge von JavaScript mit Typ-System

» Gultiger JavaScript-Code auch gultiger TypeScript-Code
* Compiler Ubersetzt TypeScript in JavaScript-Code
* Unterstutzt auch JSX

. workspace - TypeScript - hello-world/src/HelloWorld.tsx - Eclipse

0 Q- B @ v By = 2@
(] S e h r u te r I D E S u O rt ‘)tsconfig.json [z index.tsx E Helloworld.tsx 52 =l SE Outline 3 B =08
g p p 1 import * as React from 'react'; v £ "HelloWorld"
v @ Helloworld
3= type HelloWorldProps = { & render
M >4 name: string, (D) HelloWorldProps
 z.B.IDEA, Eclipse, VS Coae " il €
) ) 6}
7
&~ export default class HelloWorld
9 extends React.Component<HelloWorldProps, {}> {
10= render() {
11© return (
12 <div> X
>13 {this.props.name} -
Q14 {this.props.} |
15 </div> 4 children (property) children: React.ReactNode
16 )y | & greeting
4 name
5 Problems 4’ Search 3¢ o= (]
2 - done in 572 ms.
¥ [ hello-world
V¥ (= src
V.HeIIoWorId.tsx (2 matches)
= 3:pame: string,
=» 12: {this.props.name}

Press '~Space' to show Template Proposals Press 'F2" for focus

Writable Smart Insert 14:29 : < = /7



Typen verwenden

Variablen
let foo: string; // eingebaute Typen z.B: string, number, boolean
foo = "yo";

foo = 10; // Fehler: Type 'number' 1is not assignable to type 'string'



Typen verwenden

Variablen
let foo: string; // eingebaute Typen z.B: string, number, boolean

Funktionen
function sayIt(what: string) {
return “Saying: ${what} ;
}
sayIt('Klaus'); // OK
sayIt(10); // Fehler (10 is not a string)



Typen verwenden

Variablen
let foo: string; // eingebaute Typen z.B: string, number, boolean

Funktionen
function sayIt(what: string) {
return “Saying: ${what}";

Angabe von Typen 1ist optional, Typen werden dann abgeleitet:
let result = 7; abgeleiteter Typ: number
result = sayIt('Lars') // Fehler (abgeleiteter Typ von sayIt: string)



Eigene Typen definieren

interface Person { // Alternativ: type
firstName: string,
lastName: string|null, // nullable Typ ("ein String oder null")
age?: number // optionaler Typ

}



Eigene Typen definieren und verwenden

interface Person { // Alternativ: type
firstName: string,
lastName: string|null, // nullable Typ ("ein String oder null")
age?: number // optionaler Typ

}

function sayHello(p: Person) {
console.log( Hello, ${p.lastName} );
p.lastName.toUpperCase(); // Fehler:

}

sayHello({firstName: 'Klaus', lastName:
sayHello({firstName: 'Klaus', lastName:
sayHello({firstName: 'Klaus', lastName:

Object is possibly null

null}); // OK
777}); // Fehler: lastName kein String
"Mueller', age: 32}); // OK



Generics

type Person = { name: string };
type Movie = { title: string };

let persons:Array<Person> = [];
let movies:Array<Movie> = [];

persons.push({name: 'Klaus'}); // OK
movies.push({title: 'Batman'}); // OK

persons.push({title: 'Casablanca'}) // error ('title' not in Person)



TypeScript



Properties als Typen in TypeScript

At least 8 characters long.

function CheckLabel(props: ChecklLabelProps) {

Typ definieren interface CheckLabelProps {

label: string,

checked?: boolean

b
.o . [tS]
Uberp_rUfun,g zur Type '{ checked: false; }' is not assignable to type 'Intr
Complle-Zelt insicAttributes & CheckLabelProps'.
(auch direktin derIDE) Type '{ checked: false; }' is not assignable to type 'Ch
eckLabelProps'.

Property 'label' is missing in type '{ checked: false;
|
(JSX attribute) checked: boolean

<CheckLabel c[]ecked={false} e



Komponenten-Klassen als Generics
* Typ flr Properties und State

1. Typen definieren interface PasswordFormProps {
restrictions: Restriction[];
onPasswordSet: (password: string) => void;

s

interface PasswordFormState {
password?: string;

s



Komponenten-Klassen als Generics

* Typ flr Properties und State

1. Typen definieren

2. Typen als Parameter
angeben

interface PasswordFormProps {
restrictions: Restriction[];
onPasswordSet: (password: string) => void;

s

interface PasswordFormState = {
password?: string;

s

class PasswordForm extends
Component<PasswordFormProps, PasswordFormState> {



Typische Fehler, die durch TypeScript aufgedeckt werden

Potentielle Fehler

// Properties sind read-only
this.props.restrictions = null;

// Nur bekannte Properties dirfen verwendet werden
const x = this.props.not_here;

// State muss vollstandig initialisiert werden
this.state = {}; // password fehlt

// this.state darf nur im Konstruktor verwendet werden
this.state.password = null; // aulBerhalb des Cstr

// Elemente im State missen korrekten Typ haben
this.setState({password: 7}); // 7 is not a string

// Unbekannte Elemente diirfen nicht in den State
gesetzt werden
this.setState({notHere: 'invalid'});



