UINF/PAZac
epizoda 11



Material Ul

. ¢
* Coje ?
— https://mui.com/
— Vychadza z Android Ul (Material Design)
— Kolekcia uz ostylovanych komponentov pre React
— Nepotrebujete CSS
= Uprava Stylov sa riedi ¢isto v JS/TS
— Vstavana podpora pre svetly/tmavy rezim

* Nainstalujeme ho do projektu

— npm install @mui/material @emotion/react @emotion/styled
@fontsource/roboto @ mui/icons-material


https://mui.com/

Vycistenie CSS

* Material Ul ma vlastne komponenty

* BijusasCSS, ktorée mame uz vygenerovane
— Mame tam dark mode, ktory si MUI riesi inac
— O tyzden si ukazeme ako "temovat" MUI

 Zatial'si vypneme dark mode v CSS

— Chodte do index.css

= V root zmazte "color-scheme" a "background-color" a
nastavte "text-align" na "end"

* V body zmazte "display", "min=width", "min-height"
— Chodte do App.css

* Vymazte prvy riadok s "max-width"



Zobrazime si uzivatelov v tabulke

<TableContainer >
<Table>
<TableHead>
<TableRow>
<TableCell>Name</TableCell>

</TableRow>
</TableHead>
<TableBody>
{USErsImap((user) => (
<TableRow onClick={() => handleRowClick(user)}>
<TableCell>{user.id}</TableCell>

</TableRow>
)}
</TableBody>
</Table>
</TableContainer>




Podmienecneé zobrazenie pristupov

<TableContainer >
<Table>

<TableBody>
{USErSINER ((user) => (
<>
<TableRow onClick=#=> handleRowClick(user)}>
T Pocet TableCell pri
</TableRow> pouzivatelovi
<TableRow>
<TableCell style={{paddingBottom: o, paddingTop: o, borderBottom: 'none'}} colSpan={5}>

Atributy pouzivatela

<Collapse in={selectedUser?.id === user.id} unmountOnExit>
</Collapse>
</TableRow> Zoznam pristupoy, ktory
<[> - bude viditelny iba pri
)} kliknuti na pouzivatela
</TableBody>
</Table>

</TableContainer>




Stiahnutie dat z REST servera

* Vstavana funkcia fetch na komunikaciu s HTTP (a teda aj REST API)

fetch('S{restURL}/users")
.then(response => response.json())
.then(data => setUsers(data as User[]))

.catch(error => setError(new Error("...", {cause: error})));

» fetch treba zabalit do "efektu"
— To plati pre vSetky 10 operacie
— Inac sa fetch bude volat neustale (6o+ krat za sekundu)

— useEffect sa vola napr. iba pri vytvarani komponentu alebo refreshi
stranky

— ak do pola zavislosti ddme nejaku premennu z useState, tak sa
useEffect zavola aj pri zmene stavu premennej

useEffect(() => {
fetch('S{restURL}/users")

i)




Cross-Origin Resource Sharing (CORS)

* Prehliadac umoznuje robit siefove volania iba na
tu istu adresu/port o mame v "URL policku"
— V nasom pripade localhost:5173

* Ale REST server bezi na localhost:8080
— Teda fetch nebude fungovat

* Musime povolit tzv. CORS

— Nastavime REST server a "white-listujeme" adresu,
kde bezi webove Ul (localhost:5173)

— Browser si zisti, ze REST server ma web appku vo
white-liste

— A hurg, vsetko ide



Nastavenie CORS

* V konfiguracnej triede REST servera:
o Napr. vytvorme i triedu s @ Configuration

@Value("S{cors.allowedOrigins}")
private String allowedOrigins;

@Bean
public WebMvcConfigurer corsConfigurer() {
return new WebMvcConfigurer() {
@Override
public void addCorsMappings(CorsRegistry registry) {
registry
.addMapping("/**")
.allowedOrigins(allowedOrigins.split(","))
.allowedMethods("*");

}
|5
}

* Vresources/application.properties:

cors.allowedOrigins=${CORS_ALLOWED_ORIGINS:http://localhost:5173,http://localhost:8080}




Blokujuce volania (zvycajne 10 volania)

* Pracasosubormi

— Disky sU 1000 — 100 tisic krat pomalsie
ako CPU

* Pracasosietou (DB, HTTP)

— asi 100 tisic - milion krat pomalsie CPU

— V praxi casto viac krat (10 miliard krat) -
* blokujeme CPU q "ors B
— OS nema rad blokovanie a prepne .-CLOSED
kontext

= vezme nam CPU a da inej appke

— fetch robi sietove volanie
V GUI neslobodno blokovat CPU
— Aplikacia sa mo6ze "sekat"
— Pocas blokujuceho volania
uzivatel nemodze nic robit




(Ne)blokujuce volania v JS/TS

* Konkurentne programovanie pomocou korutin

* Kooperativny multitasking
* 10 funkcie vracaju Promise objekty (sluby)
* Obsahuje Ulohu, ktoru OS/runtime vykonava na pozadi
= |O multiplexing v OS (non-blocking 10 — NIO)
* Runtime v nekonecnom cykle kontroluje stav Promise-ov
= Tzv. event loop

» Ked je slub splneny (fulfilled), tak sa spusti then callback,
ktory moze vracat novy Promise

* Aplikacia neblokuje CPU => OS sa na nas nehneva

* Vynimky (rejected promise) m6zeme odchytavat cez catch
callback

fetch("S{restURL}/users’)
.then(response => response.json())
.then(data => setUsers(data as User([]))

.catch(error => setError(new Error("...", {cause: error})));




(Ne)blokujuce volania v JS/TS

Alternativne mozeme pracovat s async-await, co je
proceduralny syntax-cukor nad funkcionalnymi Promise-ami

fetch( S{restURL}/users")
.then(response => response.json())
.then(data => setUsers(data as User(]))
.catch(error => setError(new Error("Could not fetch
users"”, {cause: error})));

try {
const response = await fetch( http://localhost:8080/users’)
const data = await response.json()
setUsers(data as User[])
} catch (error) {
setError(new Error("Could not save user", {cause: error}))

}




(Ne)blokujuce volania v JS/TS

Alternativne mozeme pracovat s async-await, co je
imperativny syntax-cukor nad Promise-ami

fetch( S{restURL}/users")
.then(response => response.json())
.then(data => setUsers(data as User[]))

.catch(error => setError(new Error("Could not fetch
users", {cause: error})));

try{ = J . u \'4 v I ) =
«¢ Blokujuce volanie cez await mozeme pouzivat iba v

Cd

« tzv. async funkciach, co useEffect nie je. Takze tam

'l async-await nevieme (jednoducho) pouzit.




Mimochodom: "Neblokujuce" volania v
Jave (pre fajnsmekrov)

* V Jave standardne blokujeme CPU
* Mbzeme vsak 10 volat v druhom vlakne

new Thread(() -> loadCSVtoDB()).start();

— budete mat na predmete KOPR

— druhe vlakno zvycajne bezi na inom CPU jadre
— preemtivny multitasking cez OS

— vlakna na pozadi vytvara OS

= Ak druhe vlakno blokuje CPU, tak hlavne
vlakno stale bezi



Mimochodom: "Neblokujuce" volania v

Jave (pre fajnsmekrov)
Limitacia vlakien
* Vlakna su super pre vypoctovo narocne appky (CPU bound) aj
desktop appky.
* Webove sluzby vsak s vlaknami velmi neskaluju (su 1O bound)
— Typicka Java web appka/sluzba -> 1 online user = 1 vlakno
— bezny PC zvladne naraz iba cca 10k vlakien
= ...oproti milionom korutin v JS/TS
" Limit je RAM
* 1vlakno = cca1 MB RAM, 10k vlakien = cca 10 GB RAM
— Kolko ludi naraz pouziva Instagram/Netflix/Bolt...?
» Asi o dost viac ako 10k, ze ano...

— Napr. Netflix ma vela Javy, ale nepouzivaju veci "typicke"
pre bezny korporat



Efektivne blokujuce volania mimo JS/TS
(pre fajnsmekrov)

» C#, Kotlin, Rust: vlakna + korutiny
o Samostatny event loop pre kazde CPU jadro
o "Dispatcher" korutiny rovnomerne rozdeluje

o AjlJava cez externé kniznice/frejmworky (RxJava, Reactor, Vert.x,
Quarkus, Spring WebFlux...)
= Neohrabane, u nas velmi malo
rozsirene, ceknite https://netflixtechblog.com/

* Go, Java 19+: zasobnikove korutiny (gorutiny/virtualne vlakna)
hybrid medzi vlaknami a korutinami
"preemtivne kooperativny" multitasking
Interne tam bezi (aj) event loop s 10 multiplexing
Programator s tym pracuje ako s vlaknami

= Ziadne async-await, ani Promise

» Takmer drop-in nahrada za klasicke vklakna
o Podpora viac CPU jadier

O
O
O
O


https://netflixtechblog.com/

Mazanie entit

* Spravme si tlacitko na mazanie hned'v tabulke
* https://mui.com/material-ui/material-icons/

const handleDeleteClick = (userld: number | undefined) => {
fetch('S{restURL}/users/S{userld}’, {
method: 'DELETE'
}).then(() => setUsers(users.filter(user => user.id !== userld)))

.catch(error => setError(new Error("Could not delete user", {cause: error})));

|

import Deletelcon from '@mui/icons-material/Delete’;

<TableCell>
<lconButton onClick={() => handleDeleteClick(user.id)}
color="'warning'><Deletelcon/></lconButton>

</TableCell>
1D Name Chip ID Active # Card Readers
2 Evzen Lakatos 456 Yes 2 []
4 fero 7852 Yes 1 []




Editacia entity (idea)

* V tabulke bude mat kazdy riadok tlacitko EDIT

O O localhost

ID Name Chip ID Active # Card Readers

2 Evzen Lakatos 456 Yes 2 EDIT

|

* Klik nas presmeruje na novu stranku

O [ localhost

Edit User

Name

Evzen Lakatos

Chip ID
ARR



Viac strankova aplikacia

Nainstalujeme router
npm 1 react-router

main.tsx:

createRoot(document.getElementByld('root')!).render(
<StrictMode>
<BrowserRouter>
<Routes>
<Route index element={<App/>}/>
<Route path="/users/edit/:id" element={<UserEdit />}/>
</Routes>
</BrowserRouter>
</StrictMode>,

)




Implementacia UserEdit.tsx

* Vytiahneme si ID entity z URL parametra

export function UserEdit() {
const {id} = useParams();




Implementacia UserEdit.tsx

* Stiahneme si usera a vs. chip readerov

export function UserEdit() {

useEffect(() => {
fetch('S{restURL}/users/S{id}’)
.then(response => {
if (Iresponse.ok) {
throw new Error(’S{response.status}’);

}

return response.json();

)

.then(data => setUser(data as User))
.then(() => setLoadedUser(true))
.catch(error => setError(new Error( Failed to fetch user: S{error})));

fetch('S{restURL}/chip-readers’)

b [id]);




Implementacia UserEdit.tsx

* Mozeme poriesit "chybové" situacie

if (error) {
return (
<Box sx={{display: 'flex'}}>
<Alert severity="error">{error.message}</Alert>
</Box>
)
}

if (loadedUser || lloadedChipReaders) {
return (
<Box sx={{display: 'flex'}}>
<CircularProgress/>
</Box>
)
}




Implementacia UserEdit.tsx

» Komponent bude vracat iné komponenty (TextField) na
editovanie usera

* Pozor, premennu user nesmieme menit

» Zavolame setUser a vytvorime kopiu sucasneho usera so
zmenenym menom

* NatomalS/TS specialnu syntax

— const novyUser =
{...staryUser, name: "Nove Meno"}



Implementacia UserEdit.tsx

<Stack spacing={2}>

<Divider component="div" role="presentation">
<Typography variant="h4">Edit user</Typography>

</Divider>

<TextField
fullWidth
label="Name"
value={user.name}
error={lisUserNameValid(user?.name)}
helperText={lisUserNameValid() ? "Name must not be empty" : ""}
onChange={(e) => {

setUser({...user, name: e.target.value})

/>

</Stack>




Implementacia UserEdit.tsx

* Boolean atributy mozeme zobrazit cez Switch

<Stack spacing={2}>

<FormControlLabel label="Active" control={
<Switch
checked={user.active}
onChange={(e) =>{
setUser({...user, active: e.target.checked})
1
/>
1/>

</Stack>




Implementacia UserEdit.tsx

* Vieme aj validovat vstupy uzivatela

function isUserNameValid(userName?: string): boolean {
return userName? userName.length > 0 : false;

}

return (
<TextField

error={lisUserNameValid(user?.name)}
helperText={lisUserNameValid(user?.name) ? "Name must not be empty" : ""}

/>
);. »




Implementacia UserEdit.tsx

 Funkcia na ulozenie uzivatela

const navigate = useNavigate();

async function handleSubmit() {
try {

await fetch('S{restURL}/users’, {
method: 'PUT',
headers: {

'Content-Type': 'application/json'

1
body: JSON.stringify(user)

})

} catch (error) {

setError(new Error("Failed to save user", {cause: error}))
}
navigate('/');

}

* Funkcia navigateNas po ulozeni vrati na hlavnu
stranku




Implementacia UserEdit.tsx

 Tlacidla na ulozenie a zrusenie

<ButtonGroup>
<Button
disabled={lisUserNameValid(user?.name)}
endlcon={<Checklcon/>}
variant="contained"
color="primary"
onClick={handleSubmit}>
Save
</Button>
<Button variant="contained" color="inherit" onClick={() => navigate('/')}>
Cancel
</Button>
</ButtonGroup>




Uprava UserList.tsx

const handleEditClick = (userld: number | undefined) => {
if (userld === undefined) {
return;

}

navigate('/edit-user/S{userld}’);
t:

<TableBody>
{users.map((user) => (
<TableRow onClick={() => handleRowClick(user)}>

<TableCell>
<Button onClick={() => handleEditClick(user.id)}>Edit</Button>
</TableCell>

)}
</TableBody>



Pridanie entity

* Analogicky ako editacia

* Akurat pridame tlacitko + na pridanie entity
pod tabulku

* Upravime UserEdit

o Ak nema id v useParams, tak robime create

fero traktorista
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