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Mi az a CORS?
Cross-Origin Resource Sharing

m Biztonsagi mechanizmus, amely szabalyozza a kereszt-eredet HTTP kéréseket
m A bongész6k alapértelmezés szerint blokkoljak a kiilonbz8 eredetrdl (origin) érkezé kéréseket

m Az origin = protokoll + domain + port
m CORS policy lehetévé teszi biztonsagos eréforras-megosztast kiilonb6z6 domainek kdzott

Példak kiilonbozé originekre

m https://example.com:443 # http://example.com:80 (protokoll)
m https://example.com # https://api.example.com (subdomain)
m https://example.com:3000 # https://example.com:4000 (port)
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Miért van sziikség CORS-ra?

Same-Origin Policy (SOP)

m Bongész6k biztonsagi mechanizmusa
m Megakadalyozza, hogy rosszindulat scriptek mas domainek adataihoz férjenek hozza

m Alapértelmezés szerint csak azonos origin-rél tolthet le er6forrasokat

Modern alkalmazasoknal gyakori:
m Frontend: http://localhost:3000
m Backend API: http://localhost:5000
m Kiilonb6zs origin — CORS hiba!
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CORS miikodése - Simple Request

Egyszer( kérések

Olyan kérések, amelyek nem valtanak ki preflight kérést:
m Metédus: GET, HEAD, vagy POST
m Content-Type: application/x-www-form-urlencoded, multipart/form-data, text/plain

m Csak standard headerek

Kliens oldali kérés

fetch (’http://api.example.com/data’)
.then(response => response.json())
.then(data => console.log(data));
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CORS miikodése - Preflight Request

Preflight kérés

m Komplex kérések el6tt a bongész6 automatikusan kiild egy OPTIONS kérést

m Ellenérzi, hogy a szerver engedélyezi-e a tényleges kérést

m PUT, DELETE, PATCH metédusok vagy custom headerek esetén

2. Actual Request

1. Preflight (OPTIONS)
m Access-Control-Request-Method m A tényleges HTTP kérés
m Csak akkor megy el, ha a preflight

m Access-Control-Request-Headers
engedélyez§ valaszt adott
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CORS Headers - Szerver valaszok

Legfontosabb CORS headerek

Access-Control-Allow-Origin Megadja, mely origin-ek férhetnek hozza
Access-Control-Allow-Methods Engedélyezett HT TP metédusok
Access-Control-Allow-Headers Engedélyezett HTTP headerek
Access-Control-Allow-Credentials Cookie-k kiildése engedélyezett-e

Access-Control-Max-Age Preflight valasz cache ideje (masodperc)
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CORS engedélyezése Express.js-ben - Manualis (1/2)

Egyszer(i megoldés - minden origin engedélyezése

app.use((req, res, next) => {
res.header(’Access-Control-Allow-0rigin’, ’x’);
res.header(’Access-Control-Allow-Methods’,
"GET, ,POST , ,PUT , ,DELETE , ,OPTIONS );
res.header(’Access-Control-Allow-Headers’,
’Content -Type, Authorization’);

next ();

1)
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CORS engedélyezése Express.js-ben - Manualis (2/2)

Preflight request kezelése

app.use((req, res, next) => {

// Preflight request kezelése
if (req.method P0PTIONS?) {
return res.sendStatus (200);

}

next ();

1)

A * wildcard nem biztonsagos production kdrnyezetben!
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CORS engedélyezése Express.js-ben - CORS csomag

npm install cors
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CORS csomag - Alapértelmezett hasznalat

Minden origin engedélyezése

const express = require(’express’);
const cors = require(’cors’);
const app = express ();

// Minden origin engedélyezése
app.use(cors());

app.get(’/api/data’, (req, res) => {
res.json({ message: ’CORS_,enabled!’ });

)
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CORS konfiguracié - Specifikus origin

Csak egy origin engedélyezése

const corsOptions = {
origin: ’https://example.com’

1

app.use(cors(corsOptions));
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CORS konfiguracié - Tébb origin (1/2)

Engedélyezett origin-ek listaja

const allowedOrigins = |
’https://example.com’ ,
’https://app.example.com’ ,
’http://localhost :3000°

Ji
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CORS konfiguracié - Tébb origin (2/3)

Dinamikus origin validacié

const corsOptions = {
origin: (origin, callback) = {
if (lorigin || allowedOrigins.includes(origin)) {
callback (null, true);
1 else {
callback (new Error(’Not,allowed by, CORS’));
}
}
bt
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CORS konfiguracié - Tébb origin (3/3)

CORS middleware beallitasa

// Korabban definialt corsOptions hasznalata
app.use(cors(corsOptions));
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CORS konfiguracié - Credentials

Mi az a credentials?

m Cookie-k, HTTP authentication, client-side SSL certificates

m Alapértelmezés szerint a béngész6 nem kiildi el ezeket cross-origin kéréseknél

Szerver oldal - Express

const corsOptions = {
origin: ’https://example.com’,
credentials: true // Cookie-k engedélyezése

+

app.use(cors(corsOptions));
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CORS Credentials - Kliens oldal

Kliens oldal - Fetch API

fetch (’https://api.example.com/data’, {
credentials: ’include’ // Cookie-k kiildése

})

.then(response => response.json())
.then(data => console.log(data));
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CORS konfiguracié - Tovabbi opcick (1/2)

Részletes konfiguracio

const corsOptions = {
origin: ’https://example.com’,
methods: [’GET’>, ’POST’, ’PUT’, ’DELETE’],
allowedHeaders: [’Content-Type’, ’Authorization’],
exposedHeaders: [’X-Total-Count’],
credentials: true
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CORS konfiguracié - Tovabbi opcick (2/2)

Cache és preflight beallitasok

const corsOptions = {
// ...eldzd beallitasok
maxAge: 3600, // Preflight cache 1 oérara
preflightContinue: false,
optionsSuccessStatus: 204

+

app.use(cors(corsOptions));
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CORS-specifikus route-okhoz (1/3)

Public endpoint CORS-szal

const express = require(’express’);
const cors = require(’cors’);
const app = express ();

// Csak public API-hoz engedélyezve
app.get(’/api/public?’, cors(), (req, res) => {
res.json({ message: ’Public,data’ });

B
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CORS-specifikus route-okhoz (2/3)

Protected endpoint CORS nélkiil

// Protected endpoint CORS nélkiil
app.get(’/api/private’, (req, res) = {
res.json ({ message: ’Privatejdata’ });

)
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CORS-specifikus route-okhoz (3/3)

Specifikus CORS konfig egy route-hoz

const corsOptionsRestricted = {

i

origin: ’https://trusted.example.com’

app.post(’/api/sensitive’,
cors(corsOptionsRestricted),
(req, res) = {

res.json ({ message: ’Sensitive operation’ });
}

);
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CORS hibakezelés (1/2)

Engedélyezett origin-ek

const allowedOrigins = |
https://example.com’ ,
http://localhost :3000°

I
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CORS hibakezelés (2/3)

Dinamikus origin ellen6rzés hibakezeléssel

const corsOptions = {
origin: (origin, callback) = {

if (lorigin) return callback(null, true);

if (allowedOrigins.includes(origin)) {
callback (null, true);

1 else {
const msg = ‘Origin ${origin} not allowed °;

callback (new Error(msg), false);
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CORS hibakezelés (3/3)

CORS guracio befejezése

// ...folytatas
credentials: true

¥

app.use(cors(corsOptions));
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Gyakori CORS hibak és megoldasok (1/2)

1. "No 'Access-Control-Allow-Origin’ header"

Ok: A szerver nem kiildi vissza a CORS headereket
Megoldas: CORS middleware beallitasa

2. "Credentials + wildcard origin"

Ok: credentials: true és origin: ’*’ egyiittes hasznalata
Megoldas: Specifikus origin megadasa credentials hasznalatakor
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Gyakori CORS hibak és megoldasok (2/2)

3. "Preflight request failed"

Ok: OPTIONS kérés nem megfelel§ valasza
Megoldas: OPTIONS metdédus explicit kezelése, megfelels headerek

4. "Custom headers blokkolva"

Ok: Custom header nincs az allowedHeaders listaban
Megoldas: Header hozzdadasa az allowedHeaders-hoz
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Best Practices

Biztonsagi ajanlasok

Soha ne hasznalj origin: ’*’ production kdrnyezetben, féleg credentials esetén
Whitelist megkozelités: csak konkrét, megbizhat6 origin-ek engedélyezése
Minimalis jogosultsagok: csak a sziikséges metédusok és headerek engedélyezése
Credentials 6vatos kezelése: csak akkor engedélyezd, ha feltétleniil sziikséges

maxAge beallitas: csdkkenti a preflight kérések szamat
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Production konfiguracié

Ajanlott production konfiguracié

const corsOptions = {

origin: process.env.ALLOWED ORIGINS?.split(’,”?)
I

methods: [’GET’, ’POST’, ’PUT’,

allowedHeaders: [’Content-Type’,

credentials: true,

maxAge: 86400 // 24 ora

'DELETE’ ],

>Authorization’],
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CORS proxy fejlesztési kérnyezetben (1/2)

Development server proxy

Frontend fejlesztési szerverekben (pl. Vite, Create React App) konfiguralhaté proxy

Vite proxy alapkonfiguracié (vite.config.js)

export default {
server: {
proxy: {
*/api’: {
target: ’http://localhost:5000’,
changeOrigin: true

}
}
}
i
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CORS proxy fejlesztési kérnyezetben (2/2)

Rewrite funkcié hozzaadasa

// Proxy konfigurédcidban:
proxy: {
*/api’: {
rewrite: (path) =>
path.replace(/~\/api/, )
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Proxy miikddése

m Kliens http://localhost:3000 — /api/users
m Proxy tovabbitja http://localhost:5000 — /users

Nincs CORS probléma, mert a bongészé szempontjabél azonos origin

m Csak development hasznalatra, production esetén backend CORS konfiguracié sziikséges

Magda Donat Széchenyi Istvan Egyetem, Gydr
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Osszefoglalas

CORS lényege

m Biztonsagi mechanizmus a cross-origin kérések szabalyozasara

m Same-Origin Policy kiegészitése, nem helyettesitése
m Preflight requests komplex kérések el6tt

m Explicit szerver-oldali engedélyezés sziikséges

Implementacié

m Express.js-ben: cors middleware csomag
m Konfiguracio: origin, methods, headers, credentials
m Fejlesztés: proxy hasznalata, production: explicit whitelist

m Biztonsagi szempontok elsédlegesek!
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Mi az a Dependency Injection (DI)?

A Dependency Injection egy tervezési minta, ahol az objektumok nem maguk hozzak létre a
fliggGségeiket, hanem kiviilrél kapjak meg azokat.
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DI elnyei és hatranyai

Nélkiile (rossz) Vele (jo)
m Szoros kapcsolas (tight coupling) m Laza kapcsolas (loose coupling)
m Nehéz tesztelni m Konnyi tesztelni
m Nehéz karbantartani m Kdénnyen karbantarthaté
m FliggGségek rejtettek m Filiggéségek explicit médon lathatéok

Magda Donat Széchenyi Istvan Egyetem, Gydr
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Probléma DI nélkiil (1/3)

Szoros kapcsolas példa - Osztaly

class UserService {
constructor () {
// A UserService kdézvetleniil létrehozza
// a fliggdségeit
this . database = new MySQLDatabase ();
this. emailService = new EmailService ();
this . logger = new Logger();

Magda Donat
Backend fejlesztés - CORS, DI, Email
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Probléma DI nélkiil (2/3)

Hasznalat

const userService = new UserService ();

async createUser (userData) {
this.logger.log(’Creating user...?”);
const user = await this.database.save(userData);
await this.emailService.sendWelcomeEmail (
user . email
I

return user;
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CORS

Problémak

Dependency Injection DIC Email Kiildés Backend-bdl

Templating
m Nem lehet kdnnyen PostgreSQL-re valtani
m Teszteléskor valédi email-t kiildene

m Nem lehet mock objektumokat hasznalni

CORS Dependency Injection DIC Email Kiildés Ba

nd-bél Templating
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Megoldas Dependency Injection-nel (1/3)

Laza kapcsolas Dl-val - Konstruktor

class UserService {
constructor (database, emailService, logger) {
// Fliggdségek kivilrdl érkeznek
this.database = database;
this.emailService = emailService;
this.logger = logger;
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Megoldas Dependency Injection-nel (2/3)

createUser metédus

async createUser (userData) {
this . logger.log(’Creating user...?”);
const user = await this.database.save(userData);
await this.emailService.sendWelcomeEmail (
user .email);
return user;
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Megoldas Dependency Injection-nel (3/3)

Hasznélat - fiigg6ségek kiviilrél

const database = new MySQLDatabase();

const emailService = new EmailService ();
const logger = new Logger();
const userService = new UserService(
database ,
emailService ,
logger
)
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DI el6nyei

Miért j6 a Dependency Injection?

Tesztelhetdség

m Mock és stub objektumok hasznalata
m lzolalt unit tesztek

Rugalmassag

m Konnyen cserélhetd implementacidk
m Kiilonb6z8 konfiguraciok mas kdrnyezetekben

Karbantarthatésag

m Egyértelmi fiigg6ségek
m Single Responsibility Principle

Ujrafelhasznalhatésag

m Komponensek fiiggetlenek
m Konnyl mas projektekben hasznalni
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DI tipusok - Constructor Injection (1/2)

Constructor Injection (Ajanlott)

Fligg6ségek atadasa a konstruktorban

Osztaly konstruktor

class OrderService {
constructor (paymentGateway , inventoryService) {
this . paymentGateway = paymentGateway ;
this.inventoryService = inventoryService;

}
}
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DI tipusok - Constructor Injection (2/2)

processOrder metédus

async processOrder (order) {
await this.inventoryService.reserveltems(
order .items);
await this.paymentGateway.charge(order.total);
return { success: true, orderld: order.id };

}
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Constructor Injection - Hasznalat

Dependency injection

const paymentGateway = new StripeGateway ();

const inventoryService = new InventoryService ();
const orderService = new OrderService (
paymentGateway ,

inventoryService

)
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DI tipusok - Setter Injection (1/3)

Setter Injection

Fligg&ségek beallitasa setter metédusokon keresztiil

Setter met6dusok

class ReportService {
setDatabase (database) {
this.database = database;
}

setEmailService(emailService) {
this.emailService = emailService;

}
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DI tipusok - Setter Injection (2/3)

generateAndSendReport metédus

async generateAndSendReport () {
const data = await this.database.fetchData ();
const report = this.createReport(data);
await this.emailService.send(report);

}
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DI tipusok - Setter Injection (3/3)

Hasznalat

const reportService = new ReportService ();

reportService.setDatabase (new MySQLDatabase ());
reportService.setEmailService (new EmailService ());

Magda Donat

Széchenyi Istvan Egyetem, Gydr
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Setter Injection - Hatranyok

Opcionalis fliggdségek — kdonnyebb hibazni
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DI tipusok - Property Injection (1/2)

Property Injection

Kozvetlen property beallitas (ritkabban hasznalt)

Osztaly definicié

class NotificationService {
async sendNotification(message) {
if (this.emailSender) {
await this.emailSender.send (message);

if (this.smsSender) {
await this.smsSender.send(message);
}

}
}
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DI tipusok - Property Injection (2/2)

Hasznalat

const notificationService =
new NotificationService ();

notificationService.emailSender =
new EmailSender ();

notificationService .smsSender =
new SMSSender ();
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Property Injection - Figyelmeztetés

Figyelem

Kevésbé explicit, nehezebb kdvetni a fliggéségeket
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Dependency Injection TypeScript-tel (1/3)

Interfészek definialasa

interface IDatabase {
save(data: any): Promise<any>;
find (id: string): Promise<any>;

}

interface lLogger {
log (message: string): void;
error (message: string): void;

}
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Dependency Injection TypeScript-tel (2/4)

Service osztaly konstruktor

class UserService {
constructor (
private database: IDatabase,
private logger: ILogger
) {}
¥
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Dependency Injection TypeScript-tel (3/4)

createUser metédus

async createUser (userData: any) {
this . logger.log(’Creating user’);
return await this.database.save(userData);

}

Magda Donat Széchenyi Istvan Egyetem, Gydr
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Dependency Injection TypeScript-tel (4/4)

Implementacidk és hasznalat

const db: IDatabase = new MongoDatabase ();
const logger: ILogger = new ConsoleLogger ();
const service = new UserService (db,

Magda Donat
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DI gyakorlatban - Tesztelés (1/4)

Eredeti service konstruktor

class AuthService {
constructor (database, jwtService) {
this . database = database;
this jwtService = jwtService;

}
}
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DI gyakorlatban - Tesztelés (2/4)

login metédus

async login(email, password) {
const user = await this.database.findByEmail(
email );
if (user && user.password == password) {
return this.jwtService.generateToken (user);
}

throw new Error(’Invalid, credentials’);
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DI gyakorlatban - Tesztelés (3/4)

Unit teszt - Mock objektumok (1/2)

test (’login,with,valid, credentials’, async () => {
const mockDatabase = {
findByEmail: jest.fn (). mockResolvedValue({
email: ’test@test.com?’,
password: ’pass123’

3]
+
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DI gyakorlatban - Tesztelés (4/4)

Unit teszt - Mock objektumok (2

const mockJwtService = {
generateToken: jest.fn ()
.mockReturnValue (’token123”)
1
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DI gyakorlatban - Tesztelés (5/5)

Unit teszt - Ervényesités

const authService = new AuthService(
mockDatabase, mockJwtService);

const token = await authService.login (
’test@test.com’, ’passl23’);

expect (token).toBe(’token123’);

expect (mockDatabase . findByEmail)
.toHaveBeenCalledWith(’test@test.com’);
})i
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DI gyakorlatban - Kdrnyezeti kiilonbségek (1/3)

Development kérnyezet

if (process.env.NODE _ENV —= ’development’) {
const database = new MockDatabase ();
const emailService = new ConsoleEmailService ();

const logger = new Verboselogger();

app.locals.userService = new UserService (
database, emailService, logger

)
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DI gyakorlatban - Kdrnyezeti kiilonbségek (2/3)

Production kérnyezet

if (process.env.NODE_ENV ——= ’production’) {
const database = new PostgreSQLDatabase ();
const emailService = new SendGridEmailService ();
const logger = new CloudLogger();

app.locals.userService = new UserService (
database, emailService, logger

)

Magda Donat Széchenyi Istvan Egyetem, Gydr



CORS Dependency Injection DIC Email Kiildés Backend-b8l Templating

DI gyakorlatban - Kdrnyezeti kiilonbségek (3/3)

Hasznalat route-okban

app.post(’/users’, async (req, res) = {
const user = await app.locals.userService
.createUser (req.body);

res.json (user);

)
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Manuélis DI - Factory Pattern (1/4)

Factory fiiggvény - Alapok (1/2)

function createServices(config) {
// Alapvetd szolgaltatéasok
const logger = new Logger(config.loglevel);
const database = new Database(config.dbUrl);
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Manuélis DI - Factory Pattern (2/4)

Factory fiiggvény - Alapok (2/2)

// (Osszetett szolgaltatasok
const userRepository =
new UserRepository(database);
const emailService =
new EmailService(config.emailConfig);
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Manudlis DI - Factory Pattern (3/5)

Service-ek létrehozasa (1/2)

const userService = new UserService(
userRepository , emailService , logger

const authService = new AuthService (
userRepository , config.jwtSecret, logger
E
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Manuélis DI - Factory Pattern (4/5)

Service-ek létrehozasa (2/2)

return {

userService , authService ,
logger , database

b
¥
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Manudlis DI - Factory Pattern (5/5)

Hasznalat

const config = loadConfig();
const services = createServices(config);

export default services;

Magda Donat Széchenyi Istvan Egyetem, Gydr
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Service Locator Pattern (1/4)

Service container konstruktor

class ServiceContainer {
constructor () {
this . services = new Map();
}

}
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Service Locator Pattern (2/4)

register és get metédusok

register (name, instance) {
this.services.set(name, instance);

}

get (name) {
if (!this.services.has(name)) {

throw new Error(‘Service ${name} not found ');

}

return this.services.get(name);

}
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Service Locator Pattern (3/4)

Service-ek regisztralasa (1/2)
const container = new ServiceContainer ();

container.register (’database’,
new MySQLDatabase ());

container.register (’logger’, new Logger());
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Service Locator Pattern (4/4)

Service-ek regisztralasa (2/2)

container.register (’userService’,
new UserService (
container .get(’database’),
container .get(’logger’)
)
)
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Service Locator Pattern (5/5)

Hasznalat

const userService = container.get(’userService’);
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DI az Express middleware-ekben (1/4)

Service-ek létrehozasa

Széchenyi Istvan Egyetem, Gydr

const database = new Database ();
const userService = new UserService(database);
const authService = new AuthService(database);

Magda Donat
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DI az Express middleware-ekben (2/6)

Middleware factory - Setup

function createAuthMiddleware(authService) {
return async (req, res, next) = {

const token = req.headers.authorization
?osplit(Pu?)[1];
if (!token) {

return res.status(401)
.json({ error: ’No,token’ });
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DI az Express middleware-ekben (3/6)

Middleware factory - Verifikacié

try {
req.user = await authService.verifyToken (

token);
next ();
} catch (error) {
res.status (401)
.json({ error: ’Invalid, token’ });
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DI az Express middleware-ekben (4/6)

Route handler factory

function createUserController(userService) {

return {
async createUser(req, res) {
const user = await userService.createUser(
req.body);
res.json (user);
}
Iz

}
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DI az Express middleware-ekben (5/6)

Setup (1/2)

const authMiddleware =
createAuthMiddleware (authService);

const userController =
createUserController (userService);
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DI az Express middleware-ekben (6/6)

Setup (2/2)

app.post(’/users’,
authMiddleware ,
userController .createUser

)
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SOLID elvek és DI

DI kapcsolata a SOLID elvekkel

S - Single Responsibility Osztalyok egy dolgot csinalnak, nem hozzak létre sajat fligg&ségeiket
O - Open/Closed Uj implementacick hozzaadhaték a meglévs kéd médositasa nélkiil

L - Liskov Substitution Interfészek lehet6vé teszik a helyettesitést

| - Interface Segregation Kis, specifikus interfészek hasznalata

D - Dependency Inversion Fiiggdség absztrakci6kra, nem konkrét implementaciékra

Dependency Inversion Principle

m High-level modulok nem fiiggnek low-level moduloktdl
m Mindkettd absztrakcidktdl (interfészektdl) fiigg

m DI ezt a célt szolgilja

Magda Donat
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Best Practices

janlasok

Constructor Injection elényben részesitése

m Kotelezé fiiggdségek explicit médon lathaték
B Immutabilis objektumok

Interfészekre programozas

m TypeScript interfészek hasznalata
m Laza kapcsolas

Ne hasznalj Service Locator az iizleti logikaban

u Rejtett fiiggdségek
m Csak konfiguracids szinten

Keriild a tal sok fiiggséget

1 Ha sok fiiggGség van, valdsziniileg til sok feleléssége van az osztalynak
m Refaktoralas sziikséges

Magda Donat Széchenyi Istvan Egyetem, Gydr
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Antipattern - Service Locator visszaélés (1/3)

Rossz lat - Konstruktor

class UserService {
constructor (container) {
// Teljes container injektéaléasa
this.container = container;

Magda Donat Széchenyi Istvan Egyetem, Gydr
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Antipattern - Service Locator visszaélés (2/3)

Rossz gyakorlat - createUser metédus

async createUser (userData) {

Magda Donat

// Fliggdségek rejtettek!

const db = this.container.get(’database’);

const email = this.container.get(’emailService’);
const logger = this.container.get(’logger’);
logger . log(’Creating user’);

const user = await db.save(userData);

await email .sendWelcome(user.email);

return user;

Széchenyi Istvan Egyetem, Gydr
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Antipattern - Service Locator visszaélés (3/3)

Jo gyakorlat

class UserService {

constructor (database, emailService, logger) {
this . database = database;
this . emailService = emailService;

this.logger = logger;
}
¥
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Osszefoglalas (1/2)

Dependency Injection lényege

m FiiggGségek kiviilrdl torténd atadasa

m Laza kapcsolas objektumok koz6tt
m Tesztelhet&ség novelése

m SOLID elvek tamogatasa

Implementaciés médszerek

m Constructor Injection (preferalt)
m Setter Injection (opcionalis fiigg6ségekhez)
m Manuélis DI factory pattern-nel

m Service Container (konfiguraciés szinten)

Magda Donat Széchenyi Istvan Egyetem, Gydr
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Osszefoglalas (2/2)

m Konnyi tesztelés mock objektumokkal
= Rugalmas, cserélhetd implementaciok
m Tisztabb, karbantarthatébb kéd

m Explicit fiigg8ségek

Magda Donat Széchenyi Istvan Egyetem, Gydr
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Mi az a Dependency Injection Container?

DI Container (DIC) / loC Container

m Automatizélja a dependency injection-t

m Koézponti hely a fiiggéségek kezelésére

m Automatikus dependency resolution

= Lifecycle management (singleton, transient, scoped)

= Inversion of Control (IoC) megvalésitasa

Miért hasznéljunk DI Container-t?

= Manualis DI problémai: sok fliggéség esetén bonyolult az instancialas
= Automatizalas: a container automatikusan feloldja a fiigg6&ségeket
m Konfiguracié: egy helyen konfiguraljuk az 6sszes service-t

m Tesztelhetdség: konnyli mock service-eket injektalni

Magda Donat Széchenyi Istvan Egyetem, Gydr
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Probléma manualis Dl-val (1/3)

Dependency hell - Alapvetd szolgaltatasok

const
const
const

const
new
const
new
const
new

Magda Donat

database = new Database(config.db);
logger = new Logger(config.log);
cache = new RedisCache(config.redis);

userRepository =
UserRepository(database, logger);
productRepository =
ProductRepository (database, logger);
orderRepository =

OrderRepository (database, logger);

Széchenyi Istvan Egyetem, Gydr
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Probléma manualis Dl-val (2/3)

Dependency hell - Service-ek

const emailService =

new EmailService(config.email, logger);
const paymentService =

new PaymentService(config.payment, logger);

const userService = new UserService(
userRepository , emailService , logger);
const productService = new ProductService(

productRepository , cache, logger);

Magda Donat
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Probléma manualis Dl-val (3/3)

Dependency hell - Komplex fiiggéségek

const orderService = new OrderService(
orderRepository ,
productService ,
userService ,
paymentService ,
emailService ,
logger
)

// Es még tovéabb...

Problémak
Bonyolult, hibara hajlamos, nehéz karbantartani, fliggéségi sorrend fontos

Magda Donat
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DI Container életciklusok

Transient Minden kérésnél aj instance

m Lightweight, stateless service-ek
m Példa: validators, utilities

Singleton Egy instance az egész alkalmazasra

m Shared state, resource-intenziv
m Példa: database connection pool, logger, config

Scoped Egy instance per request/scope

m HTTP request cycle alatt ugyanaz
m Példa: database transaction, user context

Magda Donat

Service Lifetimes

Széchenyi Istvan Egyetem, Gydr
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Népszerii DI Container-ek Node.js-hez

JavaScript/TypeScript DI library-k

InversifyJS TypeScript-friendly, decorator-alapt
Awilix Lightweight, flexible, Node.js-specifikus
TSyringe Microsoft TypeScript DI container
TypeDI Decorator-alapa, TypeScript support
BottleJS Egyszerii DI container pure JS-hez

Valasztas

TypeScript projekt: InversifyJS vagy TSyringe
JavaScript projekt: Awilix
Egyszerii projektek: manudlis DI vagy BottleJS

Magda Donat
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Awilix - Lightweight DI Container

npm install awilix

Magda Donat Széchenyi Istvan Egyetem, Gydr
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Awilix - Alapvetd hasznalat (1/2)

Container létrehozasa és singleton-ok

const { createContainer, asClass,
asFunction , asValue } = require(’awilix’);

const container = createContainer ();

container.register ({
// Singleton - egy instance
database: asClass(Database).singleton (),

logger: asClass(Logger).singleton ()
1)
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Awilix - Alapvetd hasznalat (2/3)

Transient és Scoped

container.register ({
// Transient - minden resolve-nal Gj instance
userService: asClass(UserService).transient (),

// Scoped - scope-on belil ugyanaz
orderService: asClass(OrderService).scoped()

P
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Awilix - Alapvetd hasznalat (3/3)

Value injection

container.register ({
// Value injection - konstans értékek
config: asValue({
dbUrl: process.env.DATABASE URL,
port: process.env.PORT || 3000

})
1)
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Awilix - Service-ek hasznélata (1/4)

Osztaly definiciok - Repository rész 1

class UserRepository {
constructor ({ database, logger }) {
this.database = database;
this.logger = logger;
}
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Awilix - Service-ek hasznélata (2/4)

Osztaly definiciok - Repository rész 2

async findByld (id) {
this.logger.log( Finding user ${id}");
return await this.database . query(
»SELECT * ,FROM_users WHERE id,,=,?’, [id]
)i
}
}
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Awilix - Service-ek hasznélata (3/5)

Osztaly definiciok - Service rész 1

class UserService {
constructor ({ userRepository , emailService,

logger }) {
this . userRepository = userRepository;
this . emailService = emailService;

this.logger = logger;

}
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Awilix - Service-ek hasznélata (4/5)

Osztaly definiciék - Service rész 2

async createUser (userData) {
this . logger.log(’Creating user’);
const user = await this.userRepository
.create (userData);
await this.emailService.sendWelcomeEmail (
user);
return user;
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Awilix - Service-ek hasznélata (5/5)

Dependency resolution

// Awilix automatikusan feloldja

// a fliggdségeket

const userService =
container .resolve (’userService’);

// userRepository, emailService, logger

// automatikusan injektalva
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Awilix - Auto-loading (1/3)

const { createContainer, asClass } =
require (’awilix’);

const container = createContainer ();

Magda Donat Széchenyi Istvan Egyetem, Gydr
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Awilix - Auto-loading (2/4)

Automatikus service regisztracié

container.loadModules (|
’services/x*/x.js? ,
repositories/x*/*.js’,
controllers/**/*.js’

I A

formatName: ’camelCase’,
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Awilix - Auto-loading (3/4)

Resolver options

resolverOptions: {
lifetime: ?SINGLETON’ ,
register: asClass

}
1)
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Awilix - Auto-loading (3/4)

Egyedi konfiguracié

container.loadModules (|
[?services/**/*.js?,

{ register: asClass, lifetime: ’SINGLETON’ }],
[’repositories/**/x.js’,
{ register: asClass, lifetime: ’SCOPED’ }],
[Putils/**/*.]js?,
register: askunction , Itetime :
gi F i lifeti >SINGLETON?

1);
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Awilix - Auto-loading (4/4)

Fajl struktara

services/userService.js — userService
repositories/userRepository.js — userRepository

Magda Donat Széchenyi Istvan Egyetem, Gydr
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Awilix Express integracié (1/2)

Setup és container

const express = require(’express’);

const { createContainer, asClass } =
require (’awilix’);

const { loadControllers, scopePerRequest } =
require (’awilix-express’);

const app = express ();
const container = createContainer ();
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Awilix Express integracié (2/2)

Service regisztracié

container.register ({
userService: asClass(UserService).singleton (),
orderService: asClass(OrderService)

.singleton ()
B
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Awilix Express - Middleware

Scope és controller betoltés

// Scope per request middleware
app.use(scopePerRequest(container));

// Controller-ek automatikus betdltése
app.use(loadControllers(’controllers/*.js’,

{ cwd: _ dirname }));

app.listen (3000);
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Awilix Controller példa (1/4)

controllers/userController.js - Import

const { createController } =
require (’awilix-express’);
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Awilix Controller példa (2/4)

Osztaly definicié

class UserController {
constructor ({ userService, logger }) {
// Awilix automatikusan injektéalja
this . userService = userService;
this.logger = logger;
}
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Awilix Controller példa (3/7)

GetUser metddus - try block

async getUser(req, res) {
try {
const user = await this.userService
.getUserByld (req.params.id);
res.json (user);
} catch (error) {
this . logger.error(error);
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Awilix Controller példa (4/7)

GetUser met6 error handl

res.status (500).json ({
error: ’Internal, server error’ });
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Awilix Controller példa (5/7)

CreateUser met6dus - rész 1

async createUser(req, res) {
try {
const user = await this.userService
.createUser(req.body);
res.status (201).json (user);
} catch (error) {
this . logger.error(error);
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Awilix Controller példa (6/7)

CreateUser metddus - rész 2

res.status (500).json ({
error: ’Internal, server error’ });

Magda Donat Széchenyi Istvan Egyetem, Gydr
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Awilix Controller példa (7/7)

Route mapping

module. exports = createController (UserController)
.prefix (’/users?)
.get(’/:id?, ’getUser’)
.post(’/’, ’createUser’);

Magda Donat Széchenyi Istvan Egyetem, Gydr
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InversifyJS - TypeScript DI Container

npm install inversify reflect —metadata

tsconfig.json beallitasok

‘

"compilerOptions": {
"experimentalDecorators": true,
"emitDecoratorMetadata": true

Magda Donat Széchenyi Istvan Egyetem, Gydr
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InversifyJS - Alapvetd setup

Setup

import ’reflect-metadata’;
import { Container } from ’inversify’;

const container = new Container ();

// Az app belépési pontjan
// import ’reflect-metadata’ kell lennie legelsd sorban
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InversifyJS - Decorator-alapa DI (1/4)

Symbol-ok definiciéja

import { injectable, inject } from ’inversify’;
import ’reflect-metadata’;

const TYPES = {

Database: Symbol. for(’Database’),
Logger: Symbol.for(’Logger’),
UserRepository: Symbol.for (’UserRepository’),
UserService: Symbol.for(’UserService’)

1
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InversifyJS - Decorator-alapa DI (2/4)

Database osztaly

Q@injectable ()
class Database {

query(sql: string) { /x ... %/ }
}
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InversifyJS - Decorator-alapa DI (2/3)

Logger osztaly

Q@injectable ()

class Logger {
log (message: string) {
console . log (message);

}
}

Magda Donat Széchenyi Istvan Egyetem, Gydr



InversifyJS - Decorator-alapa DI (3/4)

UserRepository constructor

Q@injectable ()
class UserRepository {
constructor (
Q@inject (TYPES. Database)
private database: Database,
Q@inject (TYPES. Logger)
private logger: Logger

) {}
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InversifyJS - Decorator-alapa DI (4/4)

UserRepository metédusok

async findByld (id: string) {
this.logger.log( Finding user ${id}");
return await this.database . query(
‘SELECT * FROM users WHERE id = ${id}");
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InversifyJS - Container konfiguracié (1/3)

Setup

import { Container } from ’inversify’;

const container = new Container ();
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InversifyJS - Container konfiguracié (2/3)

Singleton és Transient binding

// Singleton binding

container.bind<Database >(TYPES. Database)
.to(Database).inSingletonScope ();

container.bind<Logger >(TYPES. Logger)
.to(Logger).inSingletonScope ();

// Transient binding (default)

container.bind<UserRepository >(
TYPES. UserRepository ).to(UserRepository);
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InversifyJS - Container konfiguracié (3/4)

Scoped és Constant binding

// Scoped binding (request scope)
container.bind<UserService >(TYPES. UserService)
.to(UserService).inRequestScope ();

// Constant value

container.bind<Config >(TYPES. Config)
.toConstantValue ({

dbUrl: process.env.DATABASE URL,
port: 3000

B
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InversifyJS - Container konfiguracié (4/4)

Factory binding

// Factory binding
container.bind<EmailService >(TYPES. EmailService)
.toFactory ((context) = {
return () => new EmailService(
context.container.get(TYPES. Config));
})i

export { container, TYPES };
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InversifyJS - Service hasznalat (1/3)

Service lekérése

import { container , TYPES }
from ’./container’;

// Service lekérése
const userService =

container .get<UserService >(TYPES. UserService );
await userService.createUser ({

name: ’John’, email: ’john@example.com’

1)
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InversifyJS - Service hasznalat (2/3)

Express route-okban

app.get(’/users/:id’, async (req, res) = {
const userService =
container .get<UserService >(TYPES. UserService);
const user = await userService.getUserByld(
req.params.id);
res.json (user);

P
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InversifyJS - Service hasznalat (3/4)

Middleware factory

function injectService(type: symbol) {
return (req, res, next) = {
req.service = container.get(type);
next ();
1
¥
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InversifyJS - Service hasznalat (4/4)

Middleware hasznalat

app.get(’/users/:id’,
injectService (TYPES. UserService),
async (req, res) = {
const user = await req.service.getUserByld(
req.params.id);
res.json (user);
}
)
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InversifyJS - Interface binding (1/3)

Interface definicié

interface lLogger {
log (message: string): void;
error (message: string): void;

}
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InversifyJS - Interface binding (2/4)

ConsolelLogger implementécié

Qinjectable ()
class ConsoleLogger implements ILogger {
log (message: string) {
console . log (message);
}
error (message: string) {
console . error (message);
}
¥
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InversifyJS - Interface binding (3/4)

FileLogger implementacié

Qinjectable ()
class FileLogger implements ILogger {
log (message: string) {
/* write to file */

}
error (message: string) {
/* write to file */

}
}
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InversifyJS - Interface binding (4/5)

Container konfiguracio

const TYPES = { lLogger: Symbol.for(’ILogger’) };

// Development kdrnyezet
if (process.env.NODE ENV ——= ’development’) {
container .bind<lLogger >(TYPES. ILogger)
.to(ConsoleLogger).inSingletonScope ();
} else {
container .bind<lLogger >(TYPES. ILogger)
.to(FileLogger).inSingletonScope ();
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InversifyJS - Interface binding (5/5)

Hasznalat

Qinjectable ()
class UserService {
constructor (Q@inject (TYPES. ILogger)
private logger: lLogger) {}
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Container scope és lifecycle (1/2)

Container setup

const { createContainer, asClass } =
require (’awilix’);

const { scopePerRequest } =
require(’awilix-express’);

const container = createContainer ();
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Container scope és lifecycle (2/2)

Lifetime regisztracié

container.register ({
// Singleton - egy instance az egész app-ra
database: asClass(Database).singleton (),
// Scoped - egy instance per HTTP request
userContext: asClass(UserContext).scoped (),
// Transient - mindig 4j instance
validator: asClass(Validator).transient ()

B
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Request scope - Hasznalat (1/2)

Middleware setup

app.use(scopePerRequest(container));

// Minden request Uj scope-ot kap
app.get(’/users’, (req, res) = {
// req.container - scoped container
const userContext =
req.container.resolve(’userContext?);
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Request scope - Hasznalat (2/2)

Scope életciklus

// Ugyanaz a userContext instance
// a request soréan

1)
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Testing DI Container-rel (1/5)

Import és describe

const { createContainer, asClass, asValue } =
require (’awilix’);

describe (’UserService’, () = {

let container;
let userService;
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Testing DI Container-rel (2/5)

BeforeEach setup

beforeEach (() => {
container = createContainer ();
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Testing DI Container-rel (3/5)

Mock repository

const mockRepository = {
findByld: jest.fn (). mockResolvedValue(
{ id: 1, name: ’John’ }),
create: jest.fn().mockResolvedValue(
{ id: 2, name: ’Jane’ })
[
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Testing DI Container-rel (4/5)

Mock email és logger

const mockEmailService = {
sendWelcomeEmail: jest.fn ()
.mockResolvedValue (true)
1

const mockLogger = {
log: jest.fn(), error: jest.fn()

};
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Testing DI Container-rel (5/6)

Container regisztracié

container.register ({
userRepository: asValue(mockRepository),
emailService: asValue(mockEmailService),
logger: asValue(mockLogger),
userService: asClass(UserService)

1)

userService = container.resolve (’userService’);

1)
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Testing DI Container-rel (6/6)

test(’createUserusendsuwelcomeuemail’,
async () = {
await userService.createUser (
{ name: ’Jane’, email: ’jane@ex.com’ });
expect(container.resolve(’emailService’)
.sendWelcomeEmail ). toHaveBeenCalled ();
3

1)
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DI Container projekt struktara (1/3)

Config és services

src/
config/
database. js
email . js

services/
userService . js
emailService . js
authService. js
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DI Container projekt struktara (2/3)

Repositories és controllers

repositories/
userRepository . js
orderRepository . js

controllers/
userController . js
orderController . js

container.js

app.js
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DI Container projekt struktiara (3/4)

container.js - Setup

const { createContainer , asClass, asValue } =
require (’awilix’);
const config = require(’./config’);

function setupContainer() {
const container = createContainer ();
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DI Container projekt struktara (4/5)

container.js - LoadModules

container .loadModules ([
’services/**/x.js’
repositories/**/x.js’
|
formatName: ’camelCase’,
resolverOptions: {
lifetime: ’SINGLETON?,
register: asClass

}
1)
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DI Container projekt struktiara (5/5)

container. Expo

container .register ({ config: asValue(config) });
return container;

}

module . exports = setupContainer ;
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Advanced: Multi-tenancy DI (1/3)

const { createContainer, asClass } =
require (?awilix’);

function tenantMiddleware(req, res, next) {
const tenantld = req.headers[’x-tenant-id’];

// Tenant-specifikus scope
req.tenantScope = req.container.createScope ();
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Advanced: Multi-tenancy DI (2/3)

Tenant regisztracioé

req.tenantScope.register ({
tenantld: asValue(tenantld),
tenantDatabase: asClass(TenantDatabase)
.scoped (),
tenantConfig: asClass(TenantConfig).scoped ()

1)

next ();

}
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Advanced: Multi-tenancy DI (3/4)

Middleware setup

app.use(scopePerRequest(container));
app.use(tenantMiddleware);

app.get(’/data’, async (req, res) = {
// Tenant-specifikus database
const db = req.tenantScope.resolve
’tenantDatabase’);
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Advanced: Multi-tenancy DI (4/4)

Query hasznalat

const data = await db.query(
»SELECT* ,FROM, tenant_data’);
res.json (data);

)
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DI Container Best Practices

Ajanlasok

Egy container per alkalmazas - singleton pattern

Centralizalt konfiguracié - egy helyen regisztrald a service-eket
Helyes lifetime valasztas

m Singleton: stateless, expensive resources
M Scoped: request-specific state
m Transient: lightweight, stateless

1 Ne add tovabb a container-t - ne injektald service-ekbe (service locator antipattern)
Explicit fiiggségek - konstruktor injection
[A Interface-alapii programozas - TypeScript interface-ek

Testing - mock service-ek kdnnyii injektalasa
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Antipattern - Service Locator (1/3)

Rossz: Container injection - Constructor

class UserService {
constructor ({ container }) {
this.container = container; // NE!
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Antipattern - Service Locator (2/3)

Rossz: Rejtett fii

async createUser (userData) {
// Rejtett filiggdségek

const repo = this.container.resolve(
’userRepository’);

const email = this.container.resolve(
’emailService’);

//
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Antipattern - Service Locator (3/4)

J6: Explicit constructor

class UserService {
constructor ({ userRepository , emailService,

logger }) {
this . userRepository = userRepository;
this . emailService = emailService;

this.logger = logger;
}
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Antipattern - Service Locator (4/4)

J6: Explicit fuggdségek

async createUser (userData) {
// Explicit fiiggdségek
const user = await this.userRepository
.create (userData);
await this.emailService.sendWelcome(user);
return user;
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Mikor hasznalj DI Container-t?

Hasznald, ha:

m Kozepes vagy nagy projekt sok fliggéséggel

m TypeScript projektek (InversifyJS, TSyringe)
m Komplex service lifecycle management sziikséges
m Enterprise alkalmazasok

m Microservices architektiira

Ne hasznald, ha:

u Kis projektek, kevés fliggséggel
m Egyszerii CRUD alkalmazasok
m Learning project - manuélis DI jobb a megértéshez

m Overhead tal nagy a project méretéhez képest
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DI Container - Alternativak

Alternativa

Kis projektekhez: manualis DI factory pattern-nel vagy egyszerii service registry
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Osszefoglalas (1/2)

DI Container lényege

= Automatizilt dependency injection
m Koézponti konfiguracié
m Lifecycle management (singleton, scoped, transient)

= Inversion of Control (loC)

Népszerii library-k

= Awilix - Lightweight, JavaScript-friendly
m InversifyJS - TypeScript, decorator-alapi
m TSyringe - Microsoft TypeScript DI
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Osszefoglalas (2/2)

m Automatikus dependency resolution
m Konnyi tesztelhetéség
m Tiszta architektara

m Skalazhaté kédbazis
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Miért kell email kildés a backend-bsl?

Gyakori felhasznalasi esetek

m Regisztracié6 megerdsités - Verification email

m Jelsz6 visszaallitas - Password reset link
m Ertesitések - Rendelés visszaigazolas, statusz valtozas
m Marketing emailek - Newsletter, promécidk

= Rendszer értesitések/ Jelentések - Hibak, figyelmeztetések - Napi/heti Ssszesitsk

Miért backend-bsl?

m Biztonsag: SMTP hitelesitési adatok nem keriilnek a kliens oldalra
m Megbizhat6sag: szerver oldali retry logika
m Komplexitas: template renderelés, csatolmanyok

m Skalazhatésag: kiildn email queue kezelés
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Email protokollok

SMTP - Simple Mail Transfer Protocol

m Email kiildésére hasznalt standard protokoll
m Port: 25 (alap), 587 (TLS), 465 (SSL)

m Autentikacié: username + password vagy API key

Egyéb protokollok

IMAP Email fogadas és szinkronizalas (Port 143/993)
POP3 Email letoltés (Port 110/995)
HTTP APl Modern email szolgaltaték (SendGrid, Mailgun)
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Email protokollok - Backend hasznalat

Backend hasznalat

Backend fejlesztésben jellemzéen csak SMTP-t vagy HTTP API-t hasznalunk email
kiildésre
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Nodemailer - A legnépszeriibb Node.js email kdnyvtar

npm install nodemailer

Jellemz&k

m SMTP tamogatas

m HTML és plain text emailek

m Csatolmanyok (attachments)

m Beagyazott képek (inline images)

= Unicode tamogatas

m Stream tamogatas nagymeéretii csatolmanyokhoz

m OAuth2 autentikacio
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Nodemailer alapok - Transporter létrehozasa (1/3)

Import és konfiguracié Object

const nodemailer = require(’nodemailer’);

const config = {
host: ’smtp.example.com’,

port: 587,
secure: false,
auth: {
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Nodemailer alapok - Transporter létrehozéasa (2/4)

user: ’your-email@example.com’,
pass: ’your-password’

}
1
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Nodemailer alapok - Transporter létrehozasa (3/4)

Transporter létrehozasa

// Transporter létrehozasa SMTP-vel
const transporter = nodemailer.createTransport(config);
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Nodemailer alapok - Transporter létrehozasa (4/4)

Transporter ellenérzés

// Ellendrzés
transporter.verify ((error, success) = {
if (error) {

console . log (?SMTP,connectionerror:’, error);

} else {

console . log(’Serveris,ready,to,send emails?);

1)
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Egyszer( email kiildés (1/3)

Mail options megadasa

const mailOptions = {

from : ’"SenderName" <sender@example.com>’,
to: ’recipient@example.com’,

subject: ’Test_ Email’,

text: ’Thisyisyapyplaingtext email, message.’
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Egyszer( email kiildés (2/3)

Email kiildés callback-kel

transporter.sendMail (mailOptions, (error, info) = {
if (error) {
console . log (’Error,sending email:’, error);

1 else {

console . log (?Emailsent:’, info.messageld);

}
1)

Magda Donat Széchenyi Istvan Egyetem, Gydr



Egyszerii email kiildés (3/3)

Async/await hasznalattal

async function sendEmail () {

try {
const info = await transporter.sendMail(mailOptions);
console . log(’Email, sent:’, info.messageld);

return info;
} catch (error) {

console . error (’Error,sending,,email:’, error);
throw error;
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HTML email kiildés (1/3)

HTML mail options - Alapadatok

const mailOptions = {
from: ’"Company Name" <noreply@company.com>’,
to: ’user@example.com’,
subject: ’Welcome_ to 0ur,Service!’,
html:
<hl>Welcome!</h1>
<p>Thank you for registering.</p>
<p>Click below to verify your email:</p>
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HTML email kiildés (2/4)

HTML mail options - Gomb stilusok

<a href="https://example.com/verify?token=abc123"
sty|e="background—color:u#4CAF50;
LuuLuuuuuuuuuuucolor i ywhite;ypadding:,10px,20px;
Luuuuuuuuuuuuptext -decoration: ynone;
vuuuuuuuuuuuuudisplayiyinline-block;
vuuuuuuuuuuuunborder -radius i y4px; ">
Verify Email
<[a>
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HTML email kiildés (3/4)

HTML mail options - Lezaras

<p>Best regards,<br>The Team</p>
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HTML email kiildés (4/5)

Plain text alternativa

text: ’Welcome! Verify,your email: \n
uuuuhttps://example.com/verify?token=abc123”

1
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HTML email kiildés (5/5)

Email kuldés

await transporter.sendMail(mailOptions);

Mindig adj meg text alternativat a html mellett!
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Tébb cimzett és CC/BCC (1/3)

Tobb cimzett kezelése

const mailOptions = {
from : ’sender@example.com’,
// Tébb cimzett vesszdvel
to: ’userl@example.com, user2@example.com’,
// Vagy tombként
to: [’userl@example.com’, ’user2©examp1e.com’],
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Tébb cimzett és CC/BCC (2/3)

CC és BCC

// CC - Carbon Copy (lathatd masolat)

cc: ’manager@example.com’,

// BCC - Blind Carbon Copy (rejtett masolat)
bcc: [’admin@example.com’, ’audit@example.com’],
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Tébb cimzett és CC/BCC (3/3)

Email kiildés

subject: ’Team_ Notification’,
text: ’This message,is,sent toymultiple;;\n
uuuurecipients’

1

await transporter.sendMail(mailOptions);

Tomeges email kiildés

Sok cimzetthez NE egy emailben kiild! Hasznalj email service provider-t vagy queue-t!
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Csatolmanyok (Attachments) (1/3)

Fajl csatolasa - Mail options

const mailOptions = {
from : ’sender@example.com’,
to: ’recipient@example.com’,
subject: ’Invoice?’,

text: ’Pleasefind, your_invoiceattached.’,
attachments: |
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Csatolmanyok (Attachments) (2/3)

F&jl csatolasa - Fajlok

{

filename: ’invoice.pdf?’,
path: ’/path/to/invoice.pdf’

3
{

filename: ’report.xlsx’,
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Csatolmanyok (Attachments) (3/4)

Buffer és String csatolmanyok

path: ’/path/to/report.xlsx’
T
{

// Buffer-bol
filename: ’data.txt’,
content: Buffer.from(’File content here’)

b
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Csatolmanyok (Attachments) (4/4)

String tartalom és kiildés

// String-bd&l
filename: ’info.txt?,
content: ’Text content’

}
]
i

await transporter.sendMail(mailOptions);
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Beagyazott képek (Inline Images) (1/3)

HTML struktara CID-vel

const mailOptions = {

from : ’sender@example.com’,

to: ’recipient@example.com’,

subject: ’Email,with,Image’,

html:
<h1>Company Logo</hl>
<img src="cid:logo" alt="Logo" style="width:,200px;"/>
<p>Email content here...</p>
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Beagyazott képek (Inline Images) (2/3)

HTML és attachments

<img src="cid:banner" alt="Banner"/>

Attachments list

attachments: |

{

filename: ’logo.png’,

path: ’/path/to/logo.png’,

cid: ’logo’ // Content-ID referencia
b
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Beagyazott képek (Inline Images) (3/3)

Banner és kiildés
{

filename: ’banner.jpg’,
path: ’/path/to/banner. jpg’,
cid: ’banner’

}
]
1

await transporter.sendMail(mailOptions);
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Gmail hasznalata SMTP-vel

Gmail konfiguracié

const transporter = nodemailer.createTransport ({
service: ’gmail’, // Eldre konfiguralt service
auth: {

user: ’your-email@gmail.com?’,
pass: ’your-app-password’ // NEM a normal jelszd!l}

B

Gmail Account Settings — Security
2-Step Verification bekapcsolasa
App passwords létrehozasa

1 Az generélt app password hasznalata
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Gmail korlatozasok

Korlatozasok

= Gmail: max 500 email/nap

m Production kdrnyezetben NE hasznalj Gmail-t!
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Email Service Provider - SendGrid példa

Miért hasznalj ESP-t?

m Magas kézbesitési arany (deliverability)
m Spam sziirék elkeriilése

m Analytics és tracking

m Skalazhatésag

m Email validacié és bounce kezelés

SendGrid telepités

npm install @sendgrid/mail
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SendGrid hasznalat (1/2)

SendGrid inicializalas

const sgMail = require(’@sendgrid/mail’);
sgMail .setApiKey(process.env.SENDGRID APl KEY);

const msg = {
to: ’recipient@example.com’,
from: ’sender@verified-domain.com?’,
subject: ’Hello,from,SendGrid’,
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SendGrid hasznalat (2/2)

SendGrid email kiildés

text: ’Plain, text_ content’,
html|: ’<strong>HTML content</strong>’

1

await sgMail.send(msg);
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Nodemailer SendGrid-del (1/2)

SendGrid SMTP-n keresztiil Nodemailer-rel

const nodemailer = require(’nodemailer’);

const transporter = nodemailer.createTransport({
host: ’smtp.sendgrid.net?’,
port: 587,
auth: {

user: ’apikey’,
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Nodemailer SendGrid-del (2/4)

pass: process.env.SENDGRID API KEY

1)
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Nodemailer SendGrid-del (3/4)

Mail options

const mailOptions = {
from : ’verified-sender@yourdomain.com’,
to: ’recipient@example.com’,
subject: ’Email,via_ SendGrid SMTP’,
html|: ’<hi1>Hello,from,SendGrid!</h1>?
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Nodemailer SendGrid-del (4/4)

Email kuldés

try {
const info = await transporter.sendMail(mailOptions);
console.log(’Email; sent:’, info.messageld);

} catch (error) {
console.error (’Error:’, error);
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Email Service Providers 6sszehasonlitas

Szolgaltaté | Ingyenes limit | Jellemzdk Ar
SendGrid 100/nap Kivalé docs, sablonok | $19.95/hé
Mailgun 5000/ho Fejleszt6-barat API $35/ho
Amazon SES | 62000/hé AWS integracié $0.10/1000
Postmark 100/h6 Transactional spec. $15/h¢
Resend 3000/h6 Modern, egyszerii $20/ho

Valasztasi szempontok

= Mennyiség: hany email/hé sziikséges?

= Tipus: transactional vs marketing?

m Funkciék: analytics, webhooks, sablonok?
m Ar: kéltségvetés

m Kézbesithetdség: deliverability rate
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Email kiildés Express route-ban (1/4)

Express setup

const express = require (’express’);
const nodemailer = require(’nodemailer’);
const app = express ();

app.use(express.json ());
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Email kiildés Express route-ban (2/4)

Transporter konfiguracié

const transporter = nodemailer.createTransport({
host: process.env.SMTP_HOST,
port: process.env.SMTP_PORT,
auth: {
user: process.env.SMTP_ USER,
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Email kiildés Express route-ban (3/4)

Auth és route

pass: process.env.SMTP_ PASS

}

1)

app.post(’/api/register’, async (req, res) => {
const { email, username } = req.body;
try {
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Email kiildés Express route-ban (4/5)

User mentés és token

// User mentése adatbazisba (példa)
// const user = await saveUser ({ email, username 1});
const verificationToken = generateToken ();
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Email kiildés Express route-ban (5/6)

Email kiildés - sendMail

// Email kiildés
await transporter.sendMail ({
from: ’"MyApp".<noreply@myapp.com>’,
to: email,
subject: ’Verify,your email’,
html: ‘<hl>Welcome ${username}!</h1>
<p>Click to verify:
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Email kiildés Express route-ban (6/6)

Email kiildés - zaras és valasz

<a href="https://myapp.com/verify?token=${verificationToken}
Verify Email</a></p>"
});
res.json ({ message: ’Registration successful, check,email’ });
} catch (error) {
res.status (500).json({ error: ’Registration failed’ });
}
1)
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Email Service osztaly - Clean Architecture (1/4)

EmailService class

class EmailService {
constructor (transporter) {
this.transporter = transporter;

async sendWelcomeEmail (user) {
const mailOptions = {
from: ’"MyApp",<noreply@myapp.com>’,
to: user.email ,
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Email Service osztaly - Clean Architecture (2/4)

EmailService sendWelcomeEmail

subject: ’Welcome,to MyApp!’,
html: ‘<hl>Welcome ${user.username}!</hl1>"

1

return await this.transporter.sendMail(mailOptions);

}
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Email Service osztaly - Clean Architecture (3/4)

EmailService sendPasswordReset

async sendPasswordReset(email , resetToken) {
const resetUrl = '${process.env.APP_URL}/reset?token=${resetToken}"
return await this.transporter.sendMail ({
from: ’"MyApp",<noreply@myapp.com>’,
to: email,
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Email Service osztaly - Clean Architecture (4/5)

sendPasswordReset (folytatas)

subject: ’Password Reset Request’,
html: ‘<h2>Password Reset</h2>
<p>Click here to reset your password:</p>
<a href="${resetUrl}">Reset Password</a>
<p>This link expires in 1 hour.</p>'
});
}
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Email Service osztaly - Clean Architecture (5/5)

EmailService sendOrderConfirmation

async sendOrderConfirmation (order) {
return await this.transporter.sendMail ({
from: ’"Shop",<orders@shop.com>’,
to: order.customerEmail ,
subject: 'Order Confirmation #${order.id}",
html: this.renderOrderTemplate(order) });
}
¥

module. exports = EmailService;

Magda Donat Széchenyi Istvan Egyetem, Gydr



EmailService hasznalata Dl-val (1/4)

Transporter setup

// app.js - Setup

const nodemailer = require(’nodemailer’);
const EmailService = require(’./services/EmailService’);
const transporter = nodemailer.createTransport({

host: process.env.SMTP_HOST,
port: process.env.SMTP_PORT,
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EmailService hasznalata Dl-val (2/5)

auth: {
user: process.env.SMTP_USER,
pass: process.env.SMTP PASS
}
3
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EmailService hasznalata Dl-val (3/5)

EmailService inicializalas

const emailService = new EmailService(transporter);
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EmailService hasznalata Dl-val (4/5)

Route hasznalat

// Route-okban hasznalat
app.post(’/api/register’, async (req, res) = {
try {
const user = await userService.createUser(req.body);
await emailService .sendWelcomeEmail(user);
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EmailService hasznalata Dl-val (5/5)

Register route - valasz

res.json ({ message: ’Registrationjsuccessful’ });
} catch (error) {
res.status (500).json({ error: error.message });

}
1)
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EmailService hasznélata Dl-val (6/6)

Forgot password route

app.post(’/api/forgot-password’, async (req, res) => {
try {

const resetToken = await userService.generateResetToken(req.body.en
await emailService .sendPasswordReset (req.body.email , resetToken);

res.json ({ message: ’Password,resetjemailsent’ });
} catch (error) {

res.status (500).json({ error: error.message });
}

1)

Magda Donat Széchenyi Istvan Egyetem, Gydr



Hibakezelés és retry logika (1/4)

Retry mechanizmus - Setup
class EmailService {

async sendEmailWithRetry (mailOptions ,
for (let attempt = 1;

maxRetries = 3) {
attempt <= maxRetries; attempt++) {
try {
const info = await this.transporter.sendMail(mailOptions);
console.log (" Email sent on attempt ${attempt}:",

info.messageld
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Hibakezelés és retry logika (2/4)

Retry mechanizmus - Return és error

return info;
} catch (error) {
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Hibakezelés és retry logika (3/4)

Error handling és backoff

console.error (“Attempt ${attempt} failed:', error.message);
if (attempt maxRetries) {
// Utolsd probalkozas sikertelen
throw new Error('Failed to send email after ${maxRetries} atte

}

// Exponential backoff: 1s, 2s, 4s...
const delay = Math.pow (2, attempt — 1) % 1000;
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Hibakezelés és retry logika (4/5)

Exponential backoff

await new Promise(resolve => setTimeout(resolve , delay));

}
}
}
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Hibakezelés és retry logika (5/6)

sendWelcomeEmail setup

async sendWelcomeEmail (user) {
const mailOptions = {
from: ’"MyApp",<noreply@myapp.com>’,
to: user.email,
subject: ’Welcome!’,
html: ‘<hl>Welcome ${user.username}!</h1>"

};
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Hibakezelés és retry logika (6/6)

sendEmailWithRetry call

return await this.sendEmailWithRetry(mailOptions);
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Email queue - Bull hasznalataval

Miért kell queue?

= Email kiildés lasst (network 1/0)
m User ne varjon a valaszra
m Megbizhatésag: retry failed jobs

m Rate limiting kezelése

Bull telepités

npm install bull redis
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Email queue - Queue létrehozas

Queue létrehozas

const Queue = require(’bull’);

const emailQueue = new Queue(’email’, {
redis: {
host: process.env.REDIS HOST || ’localhost’,
port: process.env.REDIS PORT || 6379
}
)

module. exports = emailQueue;
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Email queue - Job feldolgozas (1/3)

Worker |étrehozasa

const emailQueue = require(’./emailQueue’);
const EmailService = require(’./services/EmailService’);
const emailService = new EmailService(transporter);

// Job processor

emailQueue . process(async (job) => {
const { type, data } = job.data;
console.log (' Processing email job: ${type}’);

Magda Donat Széchenyi Istvan Egyetem, Gydr



Email queue - Job feldolgozas (2/3)

Switch case processing

switch (type) {
case ’welcome’:
return await emailService.sendWelcomeEmail (data . user);
case ’order-confirmation’:
return await emailService.sendOrderConfirmation(data.order);
default:
throw new Error ( 'Unknown email type: ${type}’);
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Email queue - Job feldolgozas (3/3)

Event handlers

// Event handlers

emailQueue .on(’completed’, (job, result) => {
console.log('Job ${job.id} completed:', result.messageld);

)

emailQueue .on(’failed’, (job, err) = {

console.error (‘Job ${job.id} failed:‘, err.message);

1)
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Email queue - Job hozzaadasa (1/4)

Register route setup

const emailQueue = require(’./emailQueue’);

app.post(’/api/register’, async (req, res) = {
try {
const user = await userService.createUser(req.body);
// Email job hozziadasa a queue-hoz
await emailQueue.add(’welcome’, {
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Email queue - Job hozzaadasa (2/4)

Job type és data

type: ’welcome’,
data: { user }

removeOnComplete: true,
removeOnFail: false

B
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Email queue - Job hozzaadasa (3/4)

Job configuration és response

// Azonnal valaszolunk, email kiildés hattérben térténik
res.json ({
message: ’Registrationgsuccessful’,
userld: user.id
1)
} catch (error) {
res.status (500).json({ error: error.message });
}
3
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Email queue - Job hozzaadasa (4/4)

Forgot password route

app.post(’/api/forgot-password’, async (req, res) => {
const resetToken = await userService.generateResetToken(req.body.emai
await emailQueue.add(’password-reset’, {
type: ’password-reset’,
data: { email: req.body.email, token: resetToken } });
res.json({ message: ’If email exists, reset,link was,sent’ });

P
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Kornyezeti valtozék kezelése (1/3)

.env fajl - SMTP

# SMTP Configuration
SMTP_HOST=smtp . example .com
SMTP_PORT=587
SMTP_USER=your—email@example .com
SMTP_PASS=your—password
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Kornyezeti valtozék kezelése (2/3)

.env fajl - Email settings

# Email settings
EMAIL_FROM _NAME=MyApp
EMAIL_FROM_ADDRESS=noreply@myapp .com
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Kdrnyezeti valtozék kezelése (3/4)

.env fajl (folytatas)

# SendGrid (alternativa)
SENDGRID APl _KEY=SG. xxxxxx

# Application
APP_URL=https://myapp.com
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Kornyezeti valtozék kezelése (4/5)

Config betoltése

require (’dotenv’).config();
const emailConfig = {

host: process.env.SMTP_HOST,
port: parselnt(process.env.SMTP_PORT),
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Kornyezeti valtozék kezelése (5/5)

Auth és transporter

auth: {
user: process.env.SMTP_USER,
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Kornyezeti valtozék kezelése (6/6)

Transporter létrehozas

pass: process.env.SMTP_PASS

}
1

const transporter = nodemailer.createTransport(emailConfig);
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Best Practices

i és fejlesztési ajanlasok

Soha ne hard-code-old credentials-t - hasznalj kdrnyezeti valtozokat
Hasznalj queue-t production kdrnyezetben - ne blokkolj HTTP requesteket
Rate limiting - védd meg magad spam-tél

Email validacié - ellenérizd az email formatumot

Unsubscribe link - marketing emailekhez kotelezé

SPF, DKIM, DMARC - domain autentikacié

Teszt kornyezet - hasznalj Mailtrap/Ethereal development-hez
Template-ek - kiilon fajlokban tartsd az email template-eket

Error logging - monitorozd a sikertelen kiildéseket

6]
8]
9]
10
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Development email teszt - Ethereal Email (1/3)

Ethereal Email

Fake SMTP service teszteléshez - https://ethereal.email

Teszt account és config

const nodemailer = require(’nodemailer’);

// Teszt account létrehozasa
const testAccount = await nodemailer.createTestAccount ();
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Development email teszt - Ethereal Email (2/4)

Transporter létreh

const transporter = nodemailer.createTransport({
host: ’smtp.ethereal.email”’,
port: 587,
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Development email teszt - Ethereal Email (3/4)

Transporter konfiguracié

secure: false,

auth: {
user: testAccount . user,
pass: testAccount.pass

}
1)
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Development email teszt - Ethereal Email (4/4)

Email kiildés és preview

const info = await transporter.sendMail ({
from: ’"Test",<test@example.com>’,
to: ’recipient@example.com’,
subject: ’Test_ Email’,
html: ’<h1>This_is a test</h1>’
1)
// Preview URL - boéngészdben megnézhetd
console.log(’Preview, URL:’, nodemailer.getTestMessageUrl(info));
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Osszefoglalas (1/2)

Email kildés backend-bél

m SMTP protokoll hasznalata

= Nodemailer - de facto standard Node.js-hez
m HTML, plain text, attachments tamogatésa

m Email Service Providers (SendGrid, Mailgun, SES)

Production best practices

= Queue hasznélata (Bull + Redis)

m Retry logika hibik kezelésére

m EmailService osztaly clean architecture-hoz
m Kornyezeti valtozok biztonsagos kezelése

m Error logging és monitoring
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Osszefoglalas (2/2)

Development

m Ethereal Email vagy Mailtrap teszteléshez
m Ne hasznalj production SMTP-t development-ben

m Template-ek kiilon kezelése (kdvetkez8 téma)
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CORS Dependency Injection DIC Email Kiildés Backend-b3l Templating

Miért hasznaljunk email template-eket? (1/2)

Probléméak template nélkiil

m HTML string-ek a kédban — nehéz karbantartani
m Duplikalt kéd kiilonbdzé email tipusokhoz

m Nehéz valtoztatni a design-t

m Frontend és backend keveredik

m Nincs Gjrafelhasznéalhatosag
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Miért hasznaljunk email template-eket? (2/2)

Template-ekkel

m Szeparalt template fajlok

m Dinamikus adatok injektalasa

m Ujrafelhasznalhaté komponensek (header, footer)
m Konnyi mddositas és tesztelés

m Designer-ek is médosithatjak

m Verzidkovetés
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Template Engine-ek

Népszer(i template engine-ek Node.js-hez

Handlebars Logika-mentes, egyszerii szintaxis, blokk helper-ek

EJS Embedded JavaScript, ismer8s szintaxis
Pug (Jade) Témér, whitespace-based szintaxis
Nunjucks Jinja2-szerd, gazdag funkciok

Mustache Minimalis, logika-mentes

Email-specifikus eszkdzok

MJML Responsive email framework - JSON/XML-szerii szintaxis
Foundation for Emails Responsive email framework

Email-templates Nodemailer integracié tobbféle engine-hez
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Handlebars alapok

npm install handlebars

Template szintaxis (1/2)

<!DOCTYPE html>

<html>

<head>
<title>{{subject}}</title>

</head>

<body>
<hl>Hello {{username}}!</hl>
<p>Your email is: {{email}}</p>
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Handlebars alapok (2/3)

Template szintaxis - Conditionals

{{#if isPremium}}
<p>Thanks for being a premium member!</p>

{{else}}

<p>Upgrade to premium for more features.</p>

{H{/it}}
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Handlebars alapok (3/3)

Template szintaxis - Loops

<ul>
{{#each items}}
<li>{{this.name}} — ${{this.price}}</li>
{{/each}}
</ul>
</body>
</html>
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Handlebars hasznélata Node.js-ben (1/3)

Setup és template beolvasas

const handlebars = require(’handlebars’);
const fs = require(’fs’).promises;

async function renderTemplate(templateName, data) {
// Template fajl beolvasasa

const templatePath = ‘./templates/${templateName}. hbs"*;
const templateSource = await fs.readFile(templatePath, ’utf-8’);
// Template compile

const template = handlebars.compile(templateSource);
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Handlebars hasznélata Node.js-ben (2/3)

Render adatokkal

async function renderTemplate(templateName, data) {
// ... template beolvasas és compile

// Render adatokkal
const html = template(data);

return html;

Magda Donat Széchenyi Istvan Egyetem, Gydr



Handlebars hasznalata Node.js-ben (3/4)

Hasznalat példa - Data

const data = {
username: ’John Doe’,
email: ’john@example.com’,
isPremium: true,
items: [

{ name: ’Product,1’, price: 29.99 },

{ name: ’Product.,2’, price: 49.99 }
]
1
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Handlebars hasznélata Node.js-ben (4/4)

Hasznalat példa - Render

const html = await renderTemplate(’welcome’, data);
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Handlebars custom helper-ek (1/3)

Datum helper

const handlebars = require(’handlebars’);

// Egyszerd helper - datum formazas

handlebars.registerHelper (’formatDate’, (date) => {
return new Date(date).tolLocaleDateString (’hu-HU’);});

Currency helper

// Helper paraméterekkel
handlebars.registerHelper (’formatCurrency’,
(amount, currency = ’USD’) => {
return new Intl.NumberFormat(’en-US’, {
style: ’currency’, currency: currency}).format(amount);});
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Handlebars custom helper-ek (2/3)

Block helper - feltételes logika

// Block helper - feltételes logika
handlebars.registerHelper (’ifEquals’,
function (argl, arg2, options) {
return (argl —— arg2)
? options.fn(this)
options.inverse (this);

1)
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Handlebars custom helper-ek (3/3)

Template hasznélat

<p>Order date: {{formatDate orderDate}}</p>
<p>Total: {{formatCurrency total 'EUR'}}</p>

{{#ifEquals status 'completed'}}
<p>Order is completed!</p>

{{else}}

<p>Order is pending.</p>

{{/ifEquals}}
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Handlebars partials - djrafelhasznalhaté részek (1/3)

Setup

const handlebars = require(’handlebars’);
const fs = require(’fs’).promises;

// Partial-ok betdltése
async function registerPartials () {
const header = await fs.readFile(
> /templates/partials/header.hbs’, ’utf-8’);
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Handlebars partials - djrafelhasznalhaté részek (2/3)

Partial fajlok beolvasasa

const footer = await fs.readFile(
>./templates/partials/footer.hbs’, ’utf-8’);
const button = await fs.readFile(

>./templates/partials/button.hbs’, ’utf-8’);
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Handlebars partials - Gjrafelhasznalhaté részek (3/3)

Partial regisztracié

// Partials regisztraléasa

handlebars.registerPartial (?header’, header);
handlebars.registerPartial (?footer’, footer);
handlebars . registerPartial (’button’, button);

}

await registerPartials ();
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Partial példak (1/2)

header.hbs footer.hbs

<div style="background: #333; <div style="text—align:, center;">
vuuuuuouuooucolor iywhite <p> {{year}}</p>
uuuuuuuuuuuupadding3|_|20PX;"> </diV>

<img src="{{logoUrl}}"
alt="Logo" />
<h1>{{companyName}}</h1>
</div>
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Partial példak (2/2)

main.hbs - Partials hasznalata

<!DOCTYPE html>
<html>
<body>
{{> header}}
<div class="content">
{{body}}
</div>
{{> footer}}
</body>
</html>
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CORS Dependency Injection DIC Email Kiildés Backend-b3l Templating

Email-templates csomag - All-in-one megoldas

Telep00edt00e9s

npm install email—templates

Jellemz0151k

m Automatikus HTML 00e9s text verzi00f3 gener00ell00els

m CSS inlining (email client compatibility)

m Template engine v00ellaszt00e9k (Pug, Handlebars, EJS, etc.)
m Preview server fejleszt00e9shez

m Nodemailer integr00e1ci00f3
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Email-templates haszn0O0Oellata (1/3)

Transporter setup

const Email = require(’email-templates’);
const nodemailer = require(’nodemailer’);
const transporter = nodemailer.createTransport ({

host: process.env.SMTP_ HOST,
port: process.env.SMTP_PORT,
auth: {

user: process.env.SMTP_ USER,

pass: process.env.SMTP_ PASS

}
1)
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Email-templates haszn00Oellata (2/3)

Email konfigur(0e1ci00f3

const email = new Email ({
message: { from: ’noreply@example.com’ },
transport: transporter ,

views: {
root: ’./emails’, // Template kdnyvtar
options: {

extension: ’hbs’ // Handlebars

}
¥
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Email-templates haszn0O0Oellata (3/3)

CSS inlining config

// ... folytat\uOOels
juice: true, // CSS inlining
juiceResources: {
preservelmportant: true,
webResources: {
relativeTo: ’./emails’
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Email-templates - Email kiildés (1/2)

Welcome email példa

// Email kiildés template-tel
await email .send ({

template: ’welcome’, // ./emails/welcome kdnyvtar
message: { to: ’user@example.com’ },
locals: {

username: ’John Doe’,
verifyUrl: *https://example.com/verify?token=abc123’,
year: new Date().getFullYear ()

}
1)
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Email-templates - Email kiildés (2/2)

Order confirmation példa

// Tébb template eset
await email .send ({
template: ’order-confirmation’,
message: { to: order.customerEmail },
locals: {
orderNumber: order.id, items: order.items,
total: order.total, shippingAddress: order.address

}
1)
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Template konyvtar struktara (1/2)

Fajl struktira - Layouts és Partials

emails/
_layouts/
default . hbs # Alap layout
__partials/
header . hbs
footer . hbs
button . hbs
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Template kdnyvtar struktara (2/3)

Fajl struktara - Welcome template

welcome/
html . hbs # HTML verziéd
text . hbs # Plain text

subject . hbs # Subject
style.css # CSS (inline—olva lesz)
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Template konyvtar struktara (3/3)

F4jl struktara - Tovabbi templates

password—reset /
html . hbs
text . hbs
subject . hbs
order—confirmation /
html . hbs
text . hbs
subject . hbs

Minden template-hez készits text.hbs verzidt is (accessibility)!
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Welcome template példa - HTML (1/3)

emails/welcome/html.hbs - Head

< !DOCTYPE htmli>
<html>
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device—width , initial —scale=1.0"
<link rel="stylesheet" href="style.css">
</head>
<body>
{{> header companyName="MyApp" logoUrl="/logo.png"}}
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Welcome template példa - HTML (2/3)

emails/welcome/html.hbs - Content

<div class="container">
<h1>Welcome, {{username}}!</h1l>
<p>Thank you for joining MyApp.
We're excited to have you on board!</p>

<p>To get started , please verify your email address
by clicking the button below:</p>

{{> button text="Verify Email" url=verifyUrl color="4#4CAF50"}}
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Welcome template példa - HTML (3/3)

emails/welcome/html.hbs - Footer

<p>If you didn't create an account,
please ignore this email.</p>
</div>

{{> footer year=year}}

</body>
</html>
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Welcome template példa - Text (1/2)

emails/welcome/text.hbs - Content

Welcome, {{username}}!
Thank you for joining MyApp.
We' re excited to have you on board!

To get started, please verify your email address
by visiting:

{{verifyUrl}}

If you didn’'t create an account,
please ignore this email.
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Welcome template példa - Text (2/2)

emails/welcome/text.hbs - Signature

Best regards ,
The MyApp Team

{{year}} MyApp. All rights reserved.

emails/welcome/subject.hbs

Welcome to MyApp, {{username}}!
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Template subject - Megjegyzés

Megjegyzés

A subject.hbs is lehet dinamikus template!
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Reusable button partial (1/2)

emails/ _partials/button.hbs - Table structure

<table role="presentation" cellspacing="0" cellpadding="0"
border="0" align="center" style="margin: 20px,0;">
<tr>
<td style="border—radius: 4px;ubackground: {{color}};">
<a href="{{url}}"
style="border : none;
uuuuuuuuuuuuuuuucolor tywhite ;
uuuuuuuuuuuuuuuupadding:u12pXu24pX;
LULLLLLLLLuuuuuutext—decoration : ynone;
uuuuuuuuuuuuuuuudisplay3uin|ine—b|0Ck;
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Reusable button partial (2/2)

emails/ partials/button.hbs - Link styling

style="...

Luuuuuuuuuuouuunfont—size 1, 16px;
uuuuuuuuuuuuuuuufont—WEIght :ubold ;">

{{text}}
</a>
</td>
</tr>
</table>

Email client-ek (Outlook, Gmail) rosszul tamogatjak a modern CSS-t. Table-based
layout a legkompatibilisebb megoldas.
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CSS inlining

Miért kell CSS inlining?

m Gmail és sok email client eltavolitja a <style> tag-et

m Biztonsagos megoldas: inline style attribute-ok

m Automatikus: juice library végzi

El6tte (style.css) Utana (inline)

.button { <a style="background:  #4CAF50;
background: #4CAF50; Luuuuuuuuu Colorywhite;
color: white; Luuuuuuuuu padding : L 12pxL24px; ">
padding: 12px 24px; Button

} </a>
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CSS inlining - Fontos beallitasok

Email-templates automatikusan végzi

const email = new Email ({
//
juice: true, // CSS inlining engedélyezése

juiceResources: {
preservelmportant: true

1)
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Osszefoglalas (1/2)

Email templating lényege

m Szeparalt, karbantarthaté email template-ek

m Dinamikus adatok injektalasa
m Ujrafelhasznalhaté komponensek (partials)

m HTML és plain text verzidk

m Template engine-ek: Handlebars, EJS, Pug

m Email-specific: MJML, Foundation for Emails
m Node.js library: email-templates csomag

m CSS inlining: juice library
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CORS Dependency Injection DIC Email Kiildés Backend-b3l Templating

Osszefoglalas (2/2)

Kulcsfontossaga szempontok

m Email client kompatibilitas (table layout, inline CSS)
m Responsive design mobil eszkdzokre
m Tesztelés és preview development-ben

m Clean architecture: EmailService osztaly
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