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Architektury webovych aplikaci
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Zprostredkovava komunikaci mezi serverem a klientem.

Drive Slo o textovy protokol nad TCP,
od verze 2 (2015) se z néj stal binarni protokol
a od verze 3 (2022) se preslo na protocol QUIC (Quick UDP Internet
Connections), ktery vyuziva vice multiplexovych UDP spojeni.

Pro jednoduchost se budeme bavit o HTTP/1.1.
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HITP request

Obecné se sklada z pozadavku (metoda, lokace, verze protokolu) a
hlavicek:

GET / HTTP/1.1
Host: www.example.com

Dalsi priklady:

GET styles.css HTTP/1.1
GET /api/tasks HTTP/1.1

GET .html HTTP/1.1
/page.htm / 5/66



HTTP odpovéd
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Metoda
GET
HEAD
OPTION
PUT
DELETE
POST

HTTP metody

Bezpecnost Idempotence
Safe
ldempotentni
Unsafe

Neidempotentni

Poznamka: méné casté jsou metody CONNECT, TRACE, PATCH.

7/66



pACIC)
204
301
400
401
403
404
500

Stavové kédy

(0] ¢

No Content

Moved Permanently

Bad Request
Unauthorized
Forbidden

Not Found

Internal Server Error

vracim data

néco se stalo; bylo to ok, ale nevracim obsah

vzdy presmérovat na novou URL
Spatné typy, rozsahy, apod

je potreba se prihlasit
prihlaseny nema pristup
stranka neexistuje

néjaka chyba u nas

8/66



Richardson Maturity Model
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GET /doctors/mjones/slots?date=201001045status=open HTTP/1.1
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Level 3 - Hypermedia Gontrols

GET /doctors/mjones/slots?date=201001045status=open HTTP/1.1

There is no standard, how to represent hypermedia controls. You
can use ATOM (rfc4287).

{
"openSlotList": {
"slot": [
{
"link": {
"rel": "/linkrels/slot/book",
"uri": "/slots/1234"
s
"id": "1234",
"doctor": "mjones",
"start": "1400",
"end": "1450"
}
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HITP2

Binarni protokol, v zakladu Sifrovany pomoci TLS
(Transport Layer Security).

Pfes jedno spojeni jde protlacit vice pozadavku.

14/66



Obousmérna binarni komunikace, vhodna pro realtime systemy.

Spojeni muze a nemusi byt Sifrovane.

15/66



Klient Webovy server
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Klient

Webovy server Databaze
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Jeden ze zpusobd, jak vytvaret paralelni systémy. Tento vzor se
ukazal jako vysoce efektivni, napr. pohani Halo servery.

Actor v systému predstavuje konkurentni vypocet. Ma svoji svoji
adresu, na ktere prijima zpravy.

Zprava predstavuje volani actora (napfr. volani jeho funkce nebo
zprava v message bus systému). Tim se spusti samotné vykonani.

Actor si drzi svuj vlastni stav, nemuze ovlivnit stav ostatnich.
Actor muze vytvorit dalsi actory, pripadné zaslat ostatnim zpravy

(coz omezuje potfebu zamykanti). —



Jde o extrémné rychly webovy framework (actix-web)

Drive byl postaveny na actor patternu (actix), dnes uvnitr vyuziva
tokio.
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Piiprava cest v aplikaci

use actix_web::{get, post, web, App, HttpResponse, HttpServer, Responder};

#lget("/")]

async fn hello() -> impl Responder {
HttpResponse: :0k().body("Hello world!")

}

#[post("/echo")]

async fn echo(req_body: String) -> impl Responder {
HttpResponse: :0k().body(req_body)

}

async fn manual_hello() -> impl Responder {
HttpResponse: :0k().body("Hey there!")
}
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Vytvoreni HI' TP serveru

#lactix_web::main]
async fn main() -> std::io::Result<()> {
HttpServer::new( || {
App::new()
.service(hello)
.service(echo)
.route("/hey", web::get().to(manual_hello))
b
.bind(("127.0.0.1", 8080))?
.run()
.await
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Spusténi

cargo watch -x 'run --bin app'
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Pouziti kompozice s vice scope

#lactix_web::main]
async fn main() {
let scope_products = web::scope("/products")
.service(show_products);
let scope_basket = web::scope("/basket")
.service(show_basket)
.service(add_item)
.service(remove_item)
.service(change_quantity);

App: :new()

.service(scope_products)
.service(scope_basket);
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Modularizovany config

Ve

Pri vétSich projektech je prehlednéjsi mit konfiguraci
strukturovanou do modulu.

// product.rs // basket.rs

use actix_web::{web, Responder, HttpResponse}l; use actix_web::{web, Responder, HttpResponse};

pub fn basket_config(cfg: &mut web::ServiceConfig) {

pub fn product_config(cfg: &mut web::ServiceConfig) { cfg.service(web: : resource("/basket")
cfg.service( .route(web::get().to(show_basket)))
web: :resource("/products"”) .service(web: :resource("/basket/add/{id}")
.route(web::get().to(show_products)) .route(web::post().to(add_item)));

.route(web: :head() }

.to(HttpResponse: :MethodNotAllowed)), e (el el = Sl Fesmendis

)8 HttpResponse: :0k().body("Showing basket!")
} }
// Viimnéte si, e zde neni atributové makro. async fn add_item(path: web::Path<(u32,)>) -> impl Responder {
// Definujeme jen handler, route se definuje v configu *. et RESEe s L)L e

. f !
async fn show_products() -> impl Responder { ormf:\éged item of id {}!"

HttpResponse: :0k().body("Showing products!") path.into_inner().0))
} }
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Modularizovany config - main

use actix_web::{web, App, HttpResponse, HttpServer, Responder};

mod basket;
mod product;

fn app_config(cfg: &mut web::ServiceConfig) {
cfg.service(
web: :resource("/app")
.route(web::get()
.to(l| async {
HttpResponse: :0k().body("app")
1))

.route(web: :head()

.to(HttpResponse: :MethodNotAllowed)),

);

#[actix_web::main]
async fn main() -> std::io::Result<()> {
HttpServer: :new(|| {
App: :new()
// From the left half of this slide:
.configure(app_config)
// From the previous slide:
.service(web::scope("/api")
.configure(basket_config)
.configure(product_config))
.route(
"/" ’
web::get().to(|| async {
HttpResponse: :0k().body("/")

b,
)
b
.bind(("127.0.0.1", 8080))?
.run()
.await
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Imutabilni state
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Pouziti state

#lget("/")]

async fn index(data: web::Data<AppState>) -> String {
let app_name = &data.app_name; // <- get app_name
format!("Hello {app_name}!") // <- response with app_name
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) 4
Sablony pomoci Askamy

Jeden ze Sablonovacich engind. Sablony jsou kompilované s
typovou kontrolou.

[dependencies]
actix-web = "3"
askama = "0.9"

[build-dependencies]

askama = "0.9"

Alternativou muze byt napfr. crate Tera.
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Rust kéd Sablony
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<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="utf-8" />
<title>Actix web</title>
</head>
<body>
<h1>My best website!</hl>
<p>Welcome, traveler.</p>
</body>
</html>

HTNMIL sablona - index.html
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HTNMIL sablona — user.html
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Zpracovani formu
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REST API
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REST API

Zakladni zpusob, jak dnes budujeme rozhrani backendove
aplikace.

~ - -

Primarné vyuziva JSON (jde ale pouzit i XML).

Rozhrani vychazi z domény (puristické), a nebo z pozadavkd
prezentacni vrstvy (agregované).
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Pojmenovini endpointu

Vypis nebo vytvoreni

/devices
/configurations
Operace nad jednim zaznamem
/devices/{id}
/configurations/{id}

Vazby

/devices/{id}/configurations
/devices/{id}/configurations/{id}
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Pro pojmenovéni endpointu

pouzivame jen podstatna jména,
nikdy ne slovesal
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Takto ne

GET /getAllEmployees
GET /getEmployeeWithId
POST /createEmployee
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JSON v requestu
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JSON v response
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Logovani & Tracing

56/66



57/66



OpenTelemetry

Otevreny standard pro telemetrii napri¢ ruznymi systemy — at uz
cloud nebo vlastni infrastruktura.
Pro OpenTelemetry jsou knihovny ve vSech dulezitych jazycich.

MUuzeme pouZzit:
Jaeger
Prometheus
Datadog
Azure Application Insights
Google Cloud Trace
AWS X-Ray
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OpenTelemetry v Rustu

use opentelemetry::{global, sdk::export::trace::stdout, trace::Tracer};

fn main() {
// Create a new trace pipeline that prints to stdout
let tracer = stdout::new_pipeline().install_simple();

tracer.in_span("doing_work", |cx| {
// Traced app logic here...

});

// Shutdown trace pipeline
global::shutdown_tracer_provider();
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OpenTelemetry s p

use opentelemetry::global::{self, shutdown_tracer_provider};

use opentelemetry::{trace::{Span, TraceContextExt, Tracer}, Key};
use opentelemetry_datadog::{new_pipeline, ApiVersion};

use std::{thread, time::Duration};

fn bar() {
let tracer = global::tracer("component-bar");
let mut span = tracer.start("bar");

span.set_attribute(

Key::new("span.type").string("sql"));
span.set_attribute(

Key::new("sql.query").string("SELECT * FROM table"));

thread: :sleep(Duration::from_millis(6));
span.end()

ouZitim Datadog

fn main() -> Result<(), Box<dyn std::error::Error + Send + Sync + 'static>> {
let tracer = new_pipeline()
.with_service_name("trace-demo")
.with_version(ApiVersion::Version05)
.install_simple()?;

tracer.in_span("foo", lcx| {
let span = cx.span();

span.set_attribute(Key::new("span.type")
.string("web"));

span.set_attribute(Key: :new("http.url")
.string("http://localhost:8080/f00"))

span.set_attribute(Key::new("http.method")
.string("GET"));

span.set_attribute(Key::new("http.status_code")
.164(200));

thread: :sleep(Duration::from_millis(6));
bar();
thread: :sleep(Duration::from_millis(6));

D)

shutdown_tracer_provider();

0k(())

60/66



Integrace OpenTelemetry pro Actix

use actix_service::Service;

use actix_web::{middleware::Logger, web, App, HttpServer};

use opentelemetry::{global, sdk::trace as sdktrace, trace::TraceError};
use opentelemetry::{trace::{FutureExt, TraceContextExt, Tracer}, Key};

fn init_tracer() -> Result<sdktrace::Tracer, TraceError> {

opentelemetry_jaeger::new_pipeline() // Nahraditelné libovolnym systémem.

.with_collector_endpoint("http://127.0.0.1:14268/api/traces")
.with_service_name("trace-http-demo")
.install_batch(opentelemetry::runtime::Tokio)

}

async fn index() -> &'static str {
let tracer = global::tracer("request");
tracer.in_span("index", |ctx| {
ctx.span().set_attribute(Key: :new("parameter").i64(10));
"Index"

b

#[actix_web::main]
async fn main() -> std::io::Result<()> {
std::env::set_var("RUST_LOG", "debug");
env_logger::init();
let tracer = init_tracer().expect("Failed to initialise tracer.");

HttpServer::new(move || {
let tracer = tracer.clone();
App: :new()
.wrap(Logger: :default())
.wrap_fn(move |req, srv| {
tracer.in_span("middleware", move |cx| {
cx.span()
.set_attribute(Key::new("path").string(req.path().to_string()));
srv.call(req).with_context(cx)

b

13}

.route("/", web::get().to(index))
b
.bind("127.0.0.1:8088")
.unwrap()
.run()
.await
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Tracing pro Actix
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SSL/TLS pies rustls
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