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Kontejneriza¢ni technologie, kterou si muzZzeme predstavit jako
lehkou virtualizaci.

Kontejner je standardizovany balik softwaru, ktery poskytuje
osekany OS, knihovny potrebné pro béh aplikace a appku
samotnou.
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stahnout Docker for Desktop

https://docker.com/get-started

Na Win 10/11 je nutné nainstalovat nejdrive wSL2 nebo Hyper-V.
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Vzhledem k licencni politice se dnes prechazi od pouziti Dockeru
pro kontejnerizaci.

Na produkci se pouziva v ramci Kubernetes containerd a trend je
ho vyuzit i pro lokalni vyvoj.

Dalsi alternativy:
podman
Rancher Desktop

colima + nerdctl
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Prace s Dockerem

Vyzkouseni:

docker run -d -p 80:80 docker/getting-started

Prikaz se pripoji na Docker Hub, stahne image, spusti démona a
namapuje porty.
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Docker compose
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@startuml
' hide the spot
hide circle

' avoid problems with angled crows feet
skinparam linetype ortho

entity "Entity@l1" as e@1 {
*el_id : number <<generated>>

*name : text
description : text

entity "Entity02" as e02 {
*e2_id : number <<generated>>

*el_id : number <<FK>>
other_details : text

}

entity "Entity@3" as e03 {
#e3_1id : number <<generated>>

el_id : number <<FK>>
other_details : text

¥

e01 |]..0{ e02
€01 |o..o{ €03
@enduml

Entity01
e el id: number «generated»

e name : text
description : text

Entity02 Entity03

e €2 _id : number «generated» e €3 _id : number «generated»

e el id: number «FK» el id : number «FK»
other_details : text other_details : text
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Piistupy pro prici s databizi
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Klasicka relacni SQL databaze.
Open-source a s velkym mnozstvim funkci.
Velmi dobry vykon i pro velke systémy

Obcas se vyskytnou neresene starsi bugy.
Obcas je vykon jinych DB systému lepsi.
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Ruéné vytvoiené SQL dotazy
Vyvhody

Veskereé funkce jsou k dispozici.
Lehce lze optimalizovat vykon.

Nevhody
Moznost SQL injection (pri neznalosti).

Nutnost znat SQL.
Nutnost zavadeét dalsi jazyk do projektu.
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Query Builder
Vyvhody

VétsSina funkci je k dispozici.
Stale lze lehce optimalizovat vykon.
Nedochazi k SQL injection.
Nezavadime dalsi jazyk do projektu.

Nevyhody

Nutnost znat SQL.
Nutnost navic znat knihovnu, ktera SQL na pozadi vygeneruje.
Nemame tolik moznosti jako pri psani cisteho SQL.
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ORM (Object-relational mapping)
Vyvhody

Omezuje mnozstvi moznych atoku.
Jednoducha a na vyvoj rychla prace s databazi.
VSe typovane, coz pomaha odhalit chyby.

Nevyhody

ORM knihovny casto nepodporuji vSechny funkce.
Ztracime vykonnost — vygenerované dotazy nemusi byt optimalni.
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Diesel
Vyvhody

Nejpouzivanéjsi a jeden z nejrychlejsich ORM v Rustu.
Eliminuje vétSinu runtime erroru pri praci s databazi.
Je celkem lehce rozsiritelny.

Nevyhody

Na komplexnéjsi dotazy si stejné musite sami stavét dotaz.
Pro néktere komplexnéjsi véci je lepsi vyuzit jine technologie.
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Relativné nova (08/2021) rodina knihoven pro praci s DB:
SeaQuery, SeaSchema, SeaORM.

Vyhodami oproti Dieslu muzou byt async podpora, uceleny
ekosystem, mockovatelnost.

Nevyhodami oproti Dieslu muzou byt méné checku za kompilace,
méné funkcionality.
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Vytvareni a zavirani spojeni je drahé a zpusobuje latenci.
Spojeni si muzeme uloZit a nechat jej oteviené, tim nemusime
platit za jeho noveé vytvoreni.

Diky poolu muzeme i ovlinit minimalni a maximalni pocet spojeni.
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Gachovani dotazu

Databazove dotazy je vhodné cachovat.

Bézneé je pouziti in-memory cache jako je Redis.
Vytahnout vysledek z Redisu (par klic-hodnota) je levnéjsi nez
zpracovat dotaz nad databazi.
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Prace s proménnymi prostredi
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Prace s promeénnymi prostredi

20/64



& ) 4 ) 4 [ | A 4 V 4
Prace s promeénnymi prostredi
Makra env! a option_env! se vyhodnocuji za kompilace.

use std::env;

fn main() {
let host_key = "HOST";
let port_key = "PORT";
let default_port = 8080;

let host = env!(host_key);
let port = option_env!(port_key);
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use structopt::StructOpt;

#[derive(StructOpt, Debug)]
#[structopt(name = "dbapp")]
struct Opt {
/// Database URL
#[structopt(env = "DATABASE_URL")]
database_url: String,

/// Port number
#[structopt(env = "PORT")]
port: Option<i32>,

}

fn main() {
let opt = Opt::from_args();
println!("{:#2}", opt);

}

crate structopt

Poznamka: structopt je dnes integrovan v Clapu a neni uz vyvijen.
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Pra b
raCeé seé sounoremnm .env

Velmi pouzivana knihovna dotenv, ktera se objevuje v tutorialech,
uz neni dale udrzovana. Udrzovany fork je dotenvy .

// use dotenv::dotenv;
use dotenvy::dotenv;
use std::env;

fn main() {
// dotenv().ok();
dotenv().unwrap();

for (key, value) in dotenvy::vars() {
println!("{}: {}", key, value);
}
t
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Konfigurace pripojeni

Pro vyvoj si ukladame connection string do .env souboru.
Tento soubor se neverzuje!

echo DATABASE_URL=postgres://postgres:postgrespassalocalhost:5432/simple_chat > .env
# “scheme “user “password “hostname "“port”dbname

Nacteme nasledné pomoci vyse zminénych metod.
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SQLx je crate pro komunikaci s databazi, poskytujici kontolu
dotazu za kompilace.

Podporuje PostgreSQL, MySQL a SQLite.
Drive do verze 0.7 i MSSQL.

Podporuje ruzné asynchronni runtimy (async-std / tokio / actix) a
TLS backendy (native-tls, rustls).
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[dependencies]
# tokio + rustls

sqlx = { version = "0.6", features

# async-std + native-tls

sqlx = { version = "0.6", features

[ "postgres", "runtime-tokio-rustls", "offline" ] }

[ "mysql", "runtime-async-std-native-tls", "offline" ] }
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SQLx poskytuje migrace skrze nastroj sqlx-cli .
Instalujeme pres Cargo:

cargo install sqglx-cli

Pro praci s migracemi je potreba .env soubor s proménnou
DATABASE_URL .
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Vytvoreni databaze

sqlx database create
sqlx database drop
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Vytvoreni migrace
Pro vytvoreni migrace pouzijeme prikaz migrate add:

sglx migrate add <name>
Creating migrations/20211001154420 <name>.sql
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Revertibilni migrace

Prepinacem -r vytvorime revertibilni migraci:

sglx migrate add -r user
Creating migrations/20211001154420 user.up.sql
Creating migrations/20211001154420_user.down.sql
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Vytvoreni tabulky v migraci

Soubor user.up.sql:

create table "user"

(
user_id uuid primary key default gen random_uuid(),
username text unique not null,
password_hash text not null
)i
Soubor user.down.sql:
drop table user; --Nebezpecne!
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Spusténi migrace

sglx migrate run
Applied migrations/20211001154420 user (32.517835ms)
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Revert migrace

sglx migrate revert
Applied 20211001154420/revert user (32.517835ms)
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Spusténi migrace v aplikaci

sqlx::migrate!("db/migrations") // <- Cesta ke sloZce s migracemi nebo ke konktrétnimu souboru migrace.
.run(&pool)
.await?;
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Potreba ulozit metadata databaze do souboru sqglx-data.json:

cargo sqlx prepare
Poznamky

v v

Aktualnost metadat ovérime prikazem cargo sqlx prepare --check.
Proménna prostredi SQLX_OFFLINE=true vynucuje offline kontrolu.
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Vytvoreni spojeni
Pokud potrebujeme jedno spojent:

use sqglx::Connection;

let conn = SqliteConnection::connect("sqlite::memory:").await?;

Pokud budeme DB pouzivat pravidelné nebo potrebujeme vice
spojent:

let pool = MySqlPool::connect("mysql://user:passaphost/database").await?;
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// Za pouzitli jednoho pripojeni:
sqlx::query("DELETE FROM table").execute(&mut conn).await?;

// Za pouziti connection poolu:
sqlx::query("DELETE FROM table").execute(&pool).await?;
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Vybirame metodu podle toho, kolik radku oc¢ekavame.

Number of

Method to Call Returns Notes
Rows
None .execute(...).await sqlx::Result<DB::QueryResult> = INSERT/UPPATE/DELETE L@ KETLRIIIE. Ol
callable if the query returns no columns.

Zero or . . . .

e fetch_optional(...).await sqlx::Result<Option<{adhoc struct}>> Extra rows are ignored.

. Errors if no rows were returned. Extra rows are
Exactly One fetch_one(...).await sqlx::Result<{adhoc struct}> ) ) .
ignored. Aggregate queries, use this.
At Least impl Stream<ltem = .
.fetch(... Call .try_next().await to get each row result.

One lecc sqlx::Result<{adhoc struct}>> Y- 0 8

Multiple fetch_all(...) sqlx::Result<Vec<{adhoc struct}>>

42 [64



Jednoduchy SQL select

4364



4464



Primé mapovini do struktury

use anyhow: :Result;

use dotenvy::dotenv;

use std::env;

use sqlx::postgres::PgPoolOptions;

#[derive(sqlx::FromRow)]
struct User { name: String, id: i64 }

#[tokio::main]
async fn main() -> Result<()> {
dotenvy: :dotenv().unwrap();
let pool = PgPoolOptions::new().connect(&env::var("DATABASE_URL")?).await?;

let mut stream = sqlx::query_as::<_, User>("SELECT * FROM users WHERE email = $1 OR name = $2")
.bind(user_email)
.bind(user_name)
.fetch(&pool);

0k(())
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Verifikace SQL pii

let countries = sqlx::query!( // <- VSimnéte si, Ze jde o makro.
SELECT country, COUNT(*) as count
FROM users
GROUP BY country
WHERE organization = $1
", // <- Pozor, tady musi byt stringovy literal a ne String.
organization

)
.fetch_all(&pool) // Navratovym typem je “Vec<{ country: String, count: i64 }>".

.await?;

~

// countries[0].country
// countries[0].count
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Makro query_as! do struktury
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Makro query_with!
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Viastni funkce pro prici s DB
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Transakce
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Abstrahuje detaily prace s databazi.

#[async_trait]

pub trait TodoRepo {
async fn add_todo(&self, description: String) -> anyhow::Result<i64>;
async fn complete_todo(§self, id: i64) -> anyhow::Result<bool>;
async fn list_todos(&self) -> anyhow::Result<()>;

}

struct PostgresTodoRepo {

pg_pool: Arc<PgPool>,
}

impl PostgresTodoRepo {
fn new(pg_pool: PgPool) -> Self {
Self {
pg_pool: Arc::new(pg_pool),
I3
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Prace s ¢asem

Nejpouzivanéjsi jsou knihovny time a chrono,
pricemz chrono je postavené nad time.
Dlouhou dobu chrono zustavalo zavislé na staré verzi time 0.1.

Obeé knihovny v minulosti neméli na urcitou dobu maintainera,
proto uzivale prechazeli mezi nimi.

Dnes jsou obé udrzovane a take vzajemné nekompatibilni.
chrono je pouzivanéjsi a obsahlejsi.

v s

time je zase mnohem jednodussi na pochopeni.

sqQLx Vv pripadé povoleni obou preferuje pouziti time. 53/64



[dependencies]
time = { version = "0.3", features = [ "macros" ] }
sqlx = { version = "0.5", features = [ "runtime-tokio-rustls", "time" ] }
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use time::{Date, PrimitiveDateTime, OffsetDateTime, UtcOffset};
use time::Weekday::Wednesday;

fn main() {
let date = Date::from_iso_week_date(2022, 1, Wednesday).unwrap();
let datetime = date.with_hms(13, 0, 55).unwrap();
let datetime_off = datetime.assume_offset(UtcOffset::from_hms(1, 2, 3).unwrap());

println!("{date}, {datetime}, {datetime_off}");
// 2022-01-01, 2022-01-01 13:00:55.0, 2022-01-01 13:00:55.0 +01:02:03
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use time::macros::{date, datetime};

fn main() {
let date = date!(2022-01-01);
let datetime = datetime!(2022-01-01 13:00:55);
let datetime off = datetime!(2022-01-01 13:00:55 +1:02:03);

println!("{date}, {datetime}, {datetime_off}");
// 2022-01-01, 2022-01-01 13:00:55.0, 2022-01-01 13:00:55.0 +01:02:03
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Redis

# 1f you use tokio
redis = { version = "0.22.1", features

["tokio-native-tls-comp"] }

# 1f you use async-std
redis = { version = "0.22.1", features

["async-std-tls-comp"] }

59/64



Zikladni operace

use redis::Commands;

fn fetch_an_integer() -> redis::RedisResult<isize> {
let client = redis::Client::open("redis://127.0.0.1/")?;
let mut con = client.get_connection()?;
let : () = con.set("my_key", 42)7;

con.get("my_key")
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Poznamky k implementaci

redis-rs nema connection pool. Pro jeho vyvoreni je mozne
pouzit bb8 nebo deadpool.
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Ukédzka bh8 impelementace

use futures_util::future::join_all;
use bb8_redis::{ bb8, redis::{cmd, AsyncCommands}, RedisConnectionManager };

#[tokio::main]

async fn main() {
let manager = RedisConnectionManager::new("redis://localhost").unwrap();
let pool = bb8::Pool::builder().build(manager).await.unwrap();
let mut handles = vec![];

for _i in 0..10 {
let pool = pool.clone();

handles.push(tokio::spawn(async move {
let mut conn = pool.get().await.unwrap();
let reply: String = cmd("PING").query_async(&mut =conn).await.unwrap();
assert_eq! ("PONG", reply);
)
}

join_all(handles).await;
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