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Co je to AJAX?
Jaké jsou divody jeho zadsadniho pfinosu pro weboveé aplikace?
A fetch, Promises, WebSockets atd.
Co je to responzivni design?
Co je to DOM? Jak se s nim pracuje?
Co je to Javascript?
Jake znate knihovny zvySujici efektivitu vyvoje klientskych webovych aplikaci?
Co je to JSON a proc je pro vyvoj webovych aplikaci uZitecny?
Priklad SW architektury weboveé aplikace vyuzivajici MVC.
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| Key outcomes
Co je to AJAX?

Jaké jsoudlvody jeho zdsadniho pfinosu pro webové aplikace?
A fetch, Promises, WebSockets atd.

* Cojetoresponzivnidesign?
e Cojeto DOM? Jak se s nim pracuje?

* Cojeto Javascript?

Jake znate knihovny zvySujici efektivitu vyvoje klientskych webovych
aplikaci?

* CojetoJSON aprocje pro vyvoj webovych aplikaci
uzitecny?

e Priklad SW architektury webove aplikace vyuzivajici MVC.
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| Evaluation of the web

Web 1.0 Web 2.0

100,000,000 websites
(read-write Web)

100,000 websites
(read-only Web)
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Web 3.0

1,000,000,000 websites
(read-write Web)
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| Evolution: Read-only web

FAKULTA
I INFORMACNICH
TECHNOLOGH

Nasténkast miho poradenstvi na FIT:
® Programy IT-BC.IT-MGR

Studijni oddéleni FIT - dotasné Upravy fednich hodin, pokud jsou vyhlideny

mistnost Prosim, omluvte pfipadné vypadky propadlist, kde-kdo se rozhodl "inovovat” své WWW stranky.
L339 Prosim, zjiSténé disharmonie oznamujte.
e-mail Pokud "NECO" nenaleznete na této nasténce, zkuste “TO" hledat na nasténkach
* AKTUALITY na FIT
tel.. * STUDINFO
541 141 230

.
© ZAHRANICNI a nabidka na FIT
« ZAHRANICNI nabidka na FEK]

osobni
« UREDNI DESKA FI1
piedméty a nebo se osméite bloudit a hiedat "TO" na dalSich strankach EIT
vyucované
mAL ZAKLADNI STUDIINI INFORMACE
F I T 2Zadosti, napiiklad o vyjimky, se j WIS-chlivku (véetné e-pfiloh a nezapomefite POTVRDIT),

nicméné listinné pfilohy pak v origindlech odevmévena na SO,
podani 2adosti nezaklada narok na jeji kladné vyfizeni.

— Studijni programy na FIT VUT v BRNE
r Zakon o vysokych Skolich v dpiném znéni )
Studijni pfedpisy VUT od ak 1. 201872019 * . Pravidla o organizaci studia na FIT ** . sledovat Skolni e-maily.a WIS je povinné *

Rozor na opakované ovinné pledmity @ * ., pozor na netisté praktiky. S %

Web aplikace, ITU - Tvorba uZivatelskychrozhranf, 2023 I -

Na zacatku webu bylo vSe staticke

Stranky jsou read-only a o uZivatelském rozhrani jak jej chapeme dnes se
moc neda mluvit

Typicky Slo o osobni stranky

Everything was static in the beginning
Pages are read-only and we cannot talk about Ul as we know it today
Typically personal sites



| Evolution: Read/write web

BLOGGER
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Prvnim dynamickym uZivatelskym rozhranim byly formulafe

Pres formuléf se vyhledava, komentuje, pfihlasuje, nakupuje,... Kazdeé
odeslani znamené nacteni nové stranky

Navstévnici webu uz nejsou Cistymi pfijemci, ale maji moznost reagovat
nebo obsah sami vytvaret bez znalosti programovani

Roste potfeba mit pfijemné rozhrani. Jeho kvalita ¢asto rozhoduje o
aktivité uzivatell, typicky na e-shopu

Forms were the first really dynamic user interface

Forms allows users to search, comment, log in, shop,... But every submit
means full reload of the page

Visitors are no longer just readers. They can actively react on the content
or create it themselves without programming knowledge

The need for nice Ul increases. Its quality can make difference in user
activity, for example buying some e-shop product or not



| Evolution:Richweb
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Web jak jej nyni zname
Rozhrani se sklada z mnozstvi dynamickych prvkd
Technicky vzato jde stale o formulafe - néco se vyplni/nastavi a nakonec
odesle - vizualné uz ale vypadaji znacne jinak
Hlavni zlom nastal s moZnosti spoustét requesty bez opétovneho nacitani
stranky
MoZnost donacitat dalSi data, napf. Strankovani
MoZnost odeslat kamentar, nakoupit, ...
V del$im horizontu toto vedlo k single page apps (SPA), tj. stranek
které se nactou pouze jednou

Web as we know it today
Ul consists of many dynamic elements
Technically, they're still forms, but they often don't look that way
The deal breaker is the ability to do server requests without loading the
whole page
Loading delayed or additional data, e.g. paging
Submitting a comment, adding goods to cart,...
In longer horizon this lead to single page apps (SPA) = pages that
only load once



| Evolution:Web apps
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Extrémnim pfikladem rozvoje webu jsou webove aplikace

Jejich rozhrani je Casto k nerozeznani od desktopovych verzi

Formulare uz se vytraceji a nahrazuiji je klasické prvky Ul - listy s ikonami,
menu, kontextové menu

MoZnost interakce pfimo se systemem skrze prohlizec. Napriklad drag &
drop soubord pfimo do editovaného dokumentu nebo pfistup stranky ke
stavu internetoveho pfipojeni

Extreme case of web technologies usage are web apps

The Ul is typically the same as it would be in native app

We can no longer see any forms in Ul and everything looks native -
toolbars, menus, context menus

Websites are able to interact with the host system. For example dropping
files into the edited document, checking battery or connection status



| Evolution: Desktop apps made withweb technologies
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Diky rozvoji webovych technologii, jejich pfenositelnosti a popularité se
zacCaly objevovat desktopové aplikace na nich zaloZzené

Electron - JS knihovna obalujici aplikaci do customizovaného Chromium
okna. Vysledkem je dojem desktopove aplikace

Priklady: Visual Studio Code, Atom, Slack, Skype, GitHub

Thanks to popularity of web technologies, they started getting used for
desktop apps too

Electron - JS library wrapping web app inside a customized Chromium
window. The result looks like native desktop app

Examples: Visual Studio Code, Atom, Slack, Skype, GitHub



| Evolution:Mobile apps made with web technologies

€ Photos of instagram
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Webove technologie se prosazuji také na mobilech a podobnych zafizenich
Nativni aplikace mUze byt i webova stranka bézici v néjakém wrapperu
Diky React Native Ize dokonce pouzit pro mobilni aplikaci stejny kéd jako
pro jeji webovou verzi

Mobilni web pfinasi nové moznosti uZivatelského vstupu (touch, multi-
touch, foto, zvuk, poloha,...) které zpétné ovliviiuji webové technologie
Prinasii noveé vyzvy - rlizné rozméry obrazovky,
pomalé/nestabilni/neexistujici pfipojeni k internetu, Uspora baterie,...

Web technologies are used on mobiles and mobile devices too

Native app can be just a website running inside a native wrapper

React Native lets developer use the same code for mobile app as for web
Mabile web brings new input methods (touch, multi-touch, photo, sound,
location,...) which affects web technologies back

New challenges too - different screen sizes, slow/unstable/non-existing
connection, battery drain,...
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| Web app architecture
Web browser Web browser Web browser
[ USER INTERFACE J [ USER INTERFACE ] [ USER INTERFACE
! i ! i
AJAX LIBRARY ] [ FRAMEWORK
HTML + CSS
Ul fragments,
XML/JSON data
Raw JSON
data
Ul GENERATION ] Ul GENERATION
BUSINESS LOGIC J [ BUSINESS LOGIC ] [ BUSINESS LOGIC ]
Application server Application server Application server
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» Staticky web: backend generuje celé HTML, Zadna dalSi komunikace neprobiha

« Ajax web: backend stéle generuje HTML, ale dodateénéa data/Ul snippety se
dotahuji pfes asynchronni requesty bez reloadu

» Standalone frontend: backend poskytuje pouze API vracejici data. Frontend je
samostatna aplikace komunikujici plné pfes asynchronni requesty. Decoupling -
vice frontendd, backend neresi Ul

« Static web: backend generates full HTML, there's no other communication

» Ajax web: backend still generates HTML, but there are additional requests for
data/Ul fragments done asynchronously

« Standalone frontend: backend is only API returning raw data. Frontend is a
standalone app which communicates fully through async requests. Decoupling -
more frontends, backend has no knowledge of Ul

ITU — Tvorba uzivatelskych rozhrani, FIT BUT, (c) 2023
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ZAKLADNI STAVEBNI BLOKY
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| HTML

Offiine Storag
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HTML — HyperText Markup Language

umoziuje strukturovat dokument: staticky znackovaci jazyk

dava ¢astem dokumentu rlizny vyznam: mnozina znacek a jejich atributd, element
dokumentu, atributy elementu

struktura dokumentu:

deklarace DTD - !DOCTYPE (Definice pravidel, verze HTML, neni soutésti HTML
dokumentu)

kofenovy element — html
hlavitka elementu — head (titulek, jazyk, kodovani)
télo dokumentu — body

ITU - Tvorba uZivatelskych rozhrani, FIT BUT, (c) 2023
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| DOM - Document Object Model

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>My title</title>
</head>
<body>
<h1>A heading</hl>
<a href="http://google.com">Link t
</body>
</html>

Document Object Model

'f'i'

)

"Link text
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= Attribut:
<a> href
Text:

Objektovy Model Dokumentu

» Platformové a jazykoveé nezavisly objektovy model
« Prezentace (X)HTML, XML a podobnych formétd

* Jeden uzel je instance DOMHTMLElIement
» Pristup k elementdm dokumentu

» Zmeéna obsahu nebo atributl elementd

* Zmeéna struktury nebo stylu dokumentu

ITU - Tvorba uZivatelskych rozhrani, FIT BUT, (c) 2023
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| CSS - Cascading Style Sheets
Selector Declaration Declaration
@ { color:blue; font-size:12px;}
Property Value Property Value

Vlelcome loMyHomepage Welcome to My Homepage

s‘y )¢ page Different BT

Same Page Different Stylesheets

Sty

No Styles

Mo
Side-Bar
Lorem ipsum dolor wit amet, comsectetioes adprscing olit, sed diam
nomumiy rabh eurmod tincdunt ut Laoreet dolore magna alkuam erat
volutpat
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oddéleni obsahu dokumentu od definice jeho vzhledu
jazyk pro popis grafického vzhledu dokumentd napsanych ve znackovacich jazycich
definice vlastnosti pro elementy

More than one stylesheet declaration could apply to a particular piece of HTML,
there has to be a known way of determining which specific stylesheet rule applies to
which piece of HTML.

"Cascading" in this context means that the rule used is chosen by cascading down
from the more general declarations to the specific rule required. The most specific
declaration is chosen.

Definition to <p> tag in <body> overwrites the <body> definition, otherwise <p>
would inherited the <body> definition.

posloupnost pravidel
 selektor: adresuje skupinu elementd
» seznam deklaraci: uréuji vzhled vybranych element(

ITU — Tvorba uzivatelskych rozhrani, FIT BUT, (c) 2023
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| CSS Preprocessoryand CSS Frameworks

(stylo with attitude)

= Modal header
E—
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CSS Preprocessors

* Rozsifenijazyka CSS o nove konstrukce

» Preklad do CSS, aby mu klienti rozuméli

« ZvySeni efektivity, udrZzovatelnosti, jeden CSS soubor, atd.

Hlavni rozsifeni: Vnofené definice, Proménng, konstanty, Matematicke vyrazy, Mixins
— propojovani definic

https.//www.sassmeister.com/
htto.//lesscss.org/

CSS Frameworks

Komponenty uZivatelského rozhrani

Rychly vyvoj, hezky design, responzivnost
Napf.: Bootstrap, Foundation, Gumby, Pure, ...

ITU - Tvorba uZivatelskych rozhrani, FIT BUT, (c) 2023
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| JavaScript and Frameworks

Web aplikace, ITU- Tvorba uZivatelskych rozhrani, 2023 I 16

JavaScript
- standard pro programovéni aplikaci v HTML (interakce s DOM)
* nema nic spole¢ného s Javou, neni nezavisly na klientovi

jQuery —usnadnéni spoluprace JavaScriptu a HTML
 prlchod, vyhledavani a manipulace DOM

* manipulace CSS, sprava udalosti, efekty a animace

AngularJS, Vue, ReactdS — framewaorks for application with GUI development on
client side.

Node.js is a JavaScript framework for servers.

ITU - Tvorba uZivatelskych rozhrani, FIT BUT, (c) 2023
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| Vue.js [/vju:/, like view]

<script type="importmap”>

"imports": {
"vue": "https://unpkg.com/vue@3/dist/vue.esm-browser.js"
}
}

</script>

<script type="module">
import { createApp } from 'vue'

createApp({
data() {
return {
count: @

}

}
}) .mount( "#app")
</script>

<div id="app">
<button @click="count++">
Count is: {{ count }}
</button>
</div>

Count is: 6

Web aplikace, ITU- Tvorba uZivatelskych rozhrani, 2023 I 17

Vue.js

» progressive framework for building user interfaces

 designed from the ground up to be incrementally adoptable

» core libraryis focused on the view layer only

* easy to pick up and integrate with other libraries or existing projects

https://vuejs.org/v2/guide/

ITU - Tvorba uZivatelskych rozhrani, FIT BUT, (c) 2023
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| Responsive design
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UzZivatelské rozhrani plynule reagujici na aktualni zpdsob zobrazeni
* Typ zafizeni, rozliSeni, DPI, ...

* Neni nova technologie, jen mys$lenka

» Zakazani zmensSovani
* viewport — uzivatelem viditelna oblast webové stranky
* <meta name="viewport" content="width=device-width, initial-scale=1.0">
* Relativni jednotky: vw, vh, vmin, vmax, %, em, rem, ex, ch
* Layout —flexible grid
* Fixes —nemeni se, neni vidét kraje
* Fluid — obsah se zmensSuje
* Adaptive — nékolik Fixed verzi
* Responsive — Fluid + Adaptive
* Media queries — pravidla pro vkladani medialniho obsahu
« (@media all and (min-width: 800px) and (max-width: 1024px) {..}
« (@media only screen and (orientation: portrait) {...}

ITU — Tvorba uzivatelskych rozhrani, FIT BUT, (c) 2023
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AJAX
ASYNCHRONOUS JAVASCRIPT AND XML

Web aplikace, ITU- Tvorba uZivatelskych rozhrani, 2023 I 19
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| AUAX
Synchronous
(" =\
Process A Process B
. & J
Wait for
response

Asynchronous
v/> <\\
Process A Process B

L 7 )
Continue
working

Get N

response
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Asynchronous Javascript And XML

mnoZina vzajemneé souvisejicich webovych technologii

asynchronni ziskavani dat ze serveru

neobt&Zovat aktualizovanim obsahu stranek (reload)

asynchronni pfenos dat

« XMLHttpRequest - zasilani HTTP(S) pozadavkd na web server a ¢teni

odezvy serveru
data ze serveru

» XML - pfili§ obecné poutiti, syntakticky slozity, pamétove narocny

« JSON - ,odleheny” textovy format v notaci JavaScriptu

* HTML, text
zpracovani dat na klientovi

» JavaScript

* VBScript — meéneé rozsifené
DOM — pristup k datlim v dokumentu

ITU - Tvorba uZivatelskych rozhrani, FIT BUT, (c) 2023
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| Minimum z klientského JavaScriptu 1/2

e Spusténikoduv JavaScriptu
<script>alert(‘ahoj');</script>
<div onclick="alert('ahoj');"></div>
<a href="javascriptalert(‘ahoj");">0dkaz</a>

* Periodicke spusténi
Vykonani jednou po zadanéemcase:
setTimeout(ukazatel_funkce, 3000);

Periodické opakovani se zadanymintervalem:
setinterval(ukazatel_funkce, 3000);

Web aplikace, ITU - Tvorba uZivatelskychrozhranf, 2023 I 21
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| Minimum z klientského JavaScriptu 2/2

e Pristupk prvkim dokumentu

<div id="mojeId">v ramci stranky unikatni</div>

document.getElementById( 'mojeId’').innerHTML = '<b>novy obsah
elementu</b>";

e Ziskani hodnoty z formulafového prvku
<input type="text" id="mojeId2"/>
alert(document.getElementById( 'mojeId2').value);

Web aplikace, ITU - Tvorba uZivatelskychrozhranf, 2023 I 22
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| XMLHttpRequest— vytvofeni objektu

e (OSetfenirdznych prohlizecu
function createXmlHttpRequestObject() {
var xmlhttp;
try {

xmlHttp = new XMLHttpRequest(); // all browsers except IE6
or older

} catch (e) {
try {

xmlHttp = new ActiveXObject("Microsoft.XMLHttp");
//browser is IE6 or older

} catch (e) {
// ignore error

¥ }
if (!xmlHttp) {

alert ("Error creating the XMLHttpRequest object.");
} else {
return xmlHttp;

Vytvoreni Nastaveni . Obsluha Zobrazeni
' parametry — Odesléni udalosti vysledku

Web aplikace, ITU - Tvorba uZivatelskychrozhranf, 2023 I 23
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| XMLHttpRequest— nastaveni a odeslani
* |nicializace a nastaveni hlavi¢ky poZadavku
var params = "firstNumber=" + first + "&secondNumber=" + second;
xmlHttp.open("POST", "...API URL...", true);

xmlHttp.setRequestHeader("Content-Type", "application/x-www-form-
urlencoded;");

* Nastaveni funkce pro obsluhu udalosti

xmlHttp.onreadystatechange = processData;

* (OdeslanipoZadavku na server
xmlHttp.send(params);

Vytvoreni Nastaveni - Obsluha Zobrazeni
obriektu parametrd ~  Odesiani udalosti yisladk

Web aplikace, ITU - Tvorba uZivatelskych rozhrani, 2023 I 24
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| XMLHttpRequest - obsluha udalosti

Pfikazdé zmeéneé stavu objektu se zavold nastavena callback funkce
(n&kolikrat v prab&hu poZadavku!)

Ddalezita je hodnota xmlHttp.readyState a xmIHttp.status

function processData() {
if (xmlHttp.readyState =
if (xmlHttp.status =
/! ..
// zpracovani a zobrazeni
// odpovédi ze serveru
/..

4) {
200) {

Viytvoreni Nastaveni ;o Obsluha Zobrazeni
objektu parametrg ~ Odesién udalosti visledku

Web aplikace, ITU - Tvorba uZivatelskych rozhrani, 2023 I 25
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| XMLHttpRequest - zobrazenivysledku

* Formatdat odpovédiserveru—na cviceni: JSON

xmlHttp.onreadystatechange = function() {
if ((xmlHttp.readyState == 4) && (xmlHttp.status == 200)) {
console.log(xmlHttp.responseText);

var pole = JSON.parse(xmlHttp.responseText);
for (var i in pole) {
console.log(pole[i]);

}
}
}
Viytvoreni Nastaveni - Obsluha Zobrazeni
objektu parametri ~ Cdesiani udalosti vysledku

Web aplikace, ITU - Tvorba uZivatelskych rozhrani, 2023 I 26

ITU - Tvorba uZivatelskych rozhrani, FIT BUT, (c) 2023



Introduction to Web apps

| JSON

<Person firstName="John" lastName="Smith">
<Address>
<streetAddress>21 2nd Street</streetAdd:
<city>New York</city>
Street"”, <state>Ny</state>
<postalCode>10021</postalCode>
</Address>
<phoneNumber type="home">
212 555-1234
</phoneNumber>
. IS aE <phoneNumber type="fax">
RR2EODY 646 555-4567

</phoneNumber>
</Person>
vaTr—T v Tree fpebinpy
var p = JSON.parse (contact) ;
var my_JSON_object = ! (/[",:{ [\]0-9.\-+Eaeflnr-u \n\r\t]/.test (
text.replace (/" (\\.|[*"\\])*"/g, ''))) &&

eval('(' + text + ')');

Web aplikace, ITU - Tvorba uZivatelskychrozhranf, 2023 l 27

JavaScript Object Notation
Citelny textovy format pro vymeénu dat
reprezentace zakladnich datovych struktur, asociativnich poli

datovy format nezavisly na programovacim jazyku

JSON je podmnoZinou JavaScriptové objektove notace
konstrukce JavaScript objektu

vyhodnocenim JSON fetézce

pouziti parseru

data v JSON formatu jsou zneuzitelne k utoku na aplikaci

pfed vyhodnocenim lepSi pouzit parser, ktery je bezpecnegjsi a rychlejsi ve zpracovani
fetézce
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| Promises

//Part 1 - Inside Async function

var promiseObj mise
. //Add ajax code here.

. // on success, call

function handleSuccess() {

function handleError() { o }

//Part 2- Outside Async function
var pobij makeSomeAsyc () ; state: "fulfilled”
//Atta
pobj.then(handleSuccess, handleError);

ess handler to promise result: value

state: "rejected”
result: error
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Promise — tool for managing asyc. operations.

 object represents the eventual completion (or failure) of an asynchronous
operation and its resulting value.

» pending. initial state, neither fulfilled nor rejected.
* fulfilled meaning that the operation was completed successfully.
* rgjected meaning that the operation failed.

* resolve or reject function is called, cannot happen both of them

* does not transfer data itself

https://javascript.info/promise-basics
https://medium.com/front-end-weekly/ajax-async-callback-promise-e98f8074ebd7
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| Promises

function makeAjaxCall(url, methodType){

var xhr = new XMLHttpRequest();
xhr.open(methodType, url, true);
xhr.send();
xhr.onreadystatechange = function(){
if (xhr.readyState === 4){
if (xhr.status === 200){
console.log("xhr done successfully");
var resp = xhr.responseText;
var respJson = JSON.parse(resp);
resolve(respJson);
} else {
reject(xhr.status);
console.log("xhr failed");
}
} else {
console.log("xhr processing going on");
}

}

console.log("request sent succesfully");
}s
return promiseObj;

}

var promiseObj = new Promise(function(resolve, reject){
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| Promises

document.getElementById("userDetails").addEventListener("click",
function(){

// git hub url to get btford details

var userId = document.getElementById("userId").value;

var URL = "https://api.github.com/users/"+userId;
makeAjaxCall(URL, "GET").then(processUserDetailsResponse,
errorHandler);

s
document.getElementById("repoList").addEventListener("click",
function(){

// git hub url to get btford details
var userId = document.getElementById("userId").value;

var URL = "https://api.github.com/users/"+userId+"/repos";
makeAjaxCall(URL, "GET").then(processRepolListResponse,
errorHandler);

Ds;

function processUserDetailsResponse(userData){
console.log("render user details", userData);

}

function processRepolListResponse(repoList){
console.log("render repo list", repoList);

}

function errorHandler (statusCode){
console.log("failed with status", status);

}
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| fetch

Fetchis a modern Promise-basedAjax request API
Not built on XMLHttpRequest

let promise = fetch(url, [options]

two-stage process
1. fetch returns Promise, that resolves with an object Response
. HTTP status, headers ..., butno body yet
2. several Response methods to access the body
. text(), json(), formData() ...

IN() {
response t fetch('/movies"');
t movies response. ();
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Fetch
APl provides an interface for fetching resources (including across the netwaork)

~similar” to XMLHttpRequest, but the new API provides a more powerful and
flexible feature set.

async — asynchronous function

await — operator is used to wait for a Promise

Fetch is a modern Promise-based Ajax request API that first appeared in 2015 and is
supported in most browsers. It is not built on XMLHttpRequest and offers better
consistency with a more concise syntax.

https://javascript.info/fetch
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| AJAX vs. fetch

cor

AX

("GET", \E

" XMLHttpRequest vs. fetch
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Ajaxis not a technology; instead, it refers to techniques which can load server data
from a client-side script. Several options have been introduced over the years.

The right question is: XMLHttpRequest vs. fetch
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| Long pooling

Browser

V

connection
hangs

connection breaks connection breaks

Server connection
hangs

1
I
I
|
|
I
1
I
I
I
I
I
I
I
I
|
|
|
I
I
|
|
I

end of request end of request
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Regular pooling

Periodic pooling, periodic requests — each 10s. High overheads — ,large” headers,
establishing/closing connection etc.

Long pooling

Simplest way of permanent connection with the server.

1. Arequestis sent to the server.

2. The server doesn't close the connection until it has a message to send.
3. When a message appears — the server responds to the request with it.
4. The browser makes a new request immediately.

For permanent communication better e.g. websockets.
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| AUAX (XMLHttpRequest) vs WebSockets
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AJAX

We now use “Ajax” as a generic term for any client-side process which fetches data
from a server and updates the DOM dynamically without a full-page refresh.

Ajax is a core technique for most web applications and Single-Page Apps (SPAs).

XMLHttpRequest (XHR) is an APl in the form of an object whose methods transfer
data between a web browser and a web server.

WebSockets

WebSocket is a computer communications protocol, providing full-duplex
communication channels over a single TCP connection.

The WebSocket protocol enables interaction between a web browser (or other client
application) and a web server with lower overhead than half-duplex alternatives.

https://www.ably.io/topic/websockets

* Part of the new APIs in HTML 5

* Real-time two-way communication

* New protocol - requires both client and server support
« E.g.removes the need for periodic polling

« Variant with SSL (wss protocaol)
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Cons of Websocket

* A fully HTML5-compliant web browser is required.

» AJAX-like success mechanisms are not available in Websockets.

« Websockets, unlike HTTP, do not provide intermediary/edge caching.

« HTTP s significantly easier to develop if your application doesn't take a lot of
dynamic interaction.
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| Websockets

CHAT p .
.iJ Hit How can | help you today?
.

DATA

not good always

good for realtime or near-realtime need for data consumption

v
BROADCAST B vo e Q
. )
© oot lem S
MULTIPLAYER ece
COLLABORATION
AV
v - D

NOTIFICATIONS

GPS LOCATION
TRACKING

DATA SYNC
) Bitcoin

$24,207.92
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| Server-SentEvents (SSE)

Clients Server

3 ——1
. Event
A =
Event
Event E :
; <
Event

Event

" ) SSE Service N|
' Event

Close Connection

var source = new EventSource("demo_sse.php");
source.onmessage = function(event) {
document.getElementById("result").innerHTML += event.data + "<br>";

};
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SSE is a technology that provides asynchronous communication with event stream from
server to the client over HTTP for web applications. The server can send un-directional
messages/events to the client and can update the client asynchronously.
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| CRUD

NYEE C

CREATE READ UPDATE DELETE

CRUD

* the major functions that are inherent to relational
databases and the applications used to manage them

* toolow-level forinteractive web apps (e.g. Discord, web
PowerPoint, YT...)
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web application for Friends management
* View existing friends

e Add a new friend

* Check the Nick name to be unique

MVC EXAMPLE WITH DJANGO
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| Task: friend list on web app
Nick name First name Last name
Likes What is your birth date? Lives in
January v

1 v

1980 v

Create Friend

Nick name First name Last name Likes DOB lives in
Nick1 Jedna Prvni cat 1980-02-01 Brno
Nick2 Dva Druhy dog 1982-03-01 Praha
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Task: web application for Friends management
* View existing friends

* Add anew friend

* Check the Nick name to be unique

* Work modern —no reload, AJAX needed

Priklad pfevzat z: https://www.pluralsight.com/guides/work-with-ajax-django
Dali inspirace a zdklad MVC/MVT napf. zde: https://docs.djangoproject.com/en/3.1/

ITU - Tvorba uZivatelskych rozhrani, FIT BUT, (c) 2023



Introduction to Web apps

| MVC as MVT in Django

controller
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Django

* Django is a high-level Python Web framework that encourages rapid development
and clean, pragmatic design

Django implementuje MVC jako MVT (Model-View-Template)
» Controller
* je vicemené vestaveny jakou router
* mapuje uZivatelské pozadavky na funkce View
* View
 kombinuje funkce a zobrazeni (k zobrazeni vyuZiva Templates)
» provede akci a zobrazi vysledek
* Model
» udrzuje data, provadijejich spravy, filtrace
» aplikacnilogika je Castecné pfenesena na View

Pofad jsou ale data, logika a zobrazeni oddéleny!
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| Create the web app
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» Create date models and associated form
* Model, Forms
* Create view and user interaction
* Html template, javascript
» Create controller
* Maps userrequests to view functions
» Create functions generating views and process user requests
* Views
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| View — template — index.html

Nick name First name Last name

Likes What is your birth date? Lives in

January v

class="container-fluid">
< id="friend-form">
< class="row">
{% csrf_token %}
{% for field in form %}
< class="form-group col-4">
< class="col-12">{{ field.label }}</
{{ field }}
</ >
{% endfor %}
< type="submit" class="btn btn-primary" value="Create Friend" />
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View and user interaction — html template
« Defines the template to render/show the application GUI
* Renders the given data to defined structures in the template

The form view
* Generated from fileds of the Form

« Formis generated from particular attributes of the Model (see slide Model and
Form)

Cross Site Request Forgery - prevence
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| View - template — index.html

class="container-fluid">
< class="table table-striped table-sm" id="my friends">
< >
Ltr>
>Nick name</th>
>First name</th>
>Last name</th>
>Likes</th>
>DOB</th>
>lives in</th>
</
</ >
< >
{% for friend in friends %}
<tr>
>{{friend.nick_name}}</td>
>{{friend.first_name}}</t>
>{{friend.last_name}}</tc>
>{{friend.likes}}</tc>
>{{friend.dob | date:"Y-m-d"}}</td>
>{{friend.lives_in}}</td>
</tr>
{% endfor %}
</ >
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View and user interaction — html template
« Defines the template to render/show the application GUI
* Renders the given data to defined structures in the template

Table rendering the list of friends

» The object ,friends” contains the array of all objects of Friends (passed by View
from the Model AP, see slides Views)
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| View —javascript— check Nickname

("#id_nick_name").focusout(function (e) {
e.preventDefault();

var nick_name (this).val();

.ajax({
type: 'GET’,
url: "{% url 'validate_nickname' %}",
data: {"nick_name": ni
success: function (res

('response[“"valid"]){
alert("You cannot create a friend with same nick name");
var nickName ("#id_nick_name");
nickName.val("")
nickName.focus()
}
3
error: function (response) {
console.log(response)
}
)
})
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View and user interaction — html template
« Defines the template to render/show the application GUI
* Renders the given data to defined structures in the template

Process the input value in the Form to check the uniqueness of the Nickname
» check the new Nickname using GET request

calls the Controller to respond for the required response (,validate_nnickname")
* process the communication in async. way

* when nickname is valid, then continue

» otherwise execute alert and ask for another Nickname
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| View —javascript—add Fiend

("#friend-form")
entDefault();
var rializedData
.ajax({

type: 'POST',
url: "{% url 'post_friend' %}",
data: seriali ata,
success: n (response) {

("#friend-form").trigger('reset');

("#id_nick_name").focus();

var fields instance[@]["fields"];
("#my_friends tbody").prepend(
<tr>

</tr>”
)
b

error: function (response) {

alert(response["responselSON"]["error"]);

var instance - JSON.parse(response["instance"]);

<td>${fields["nick_name"] |""}</td><td>${fields["first_name"]|| ""}</td>
<td>${fields["last_name"] |""}</td><td>${fields["likes"]| ""}</td>
<td>${fields["dob"] |""}</td><td>${fields["lives_in"]

""}</td>
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View and user interaction — html template

« Defines the template to render/show the application GUI

* Renders the given data to defined structures in the template

Send the form values to add new Friend
 serialize the form data and send using POST

« calls the Controller to respond for the required response (,post_friend")

* process the communication in async. way

« when OK, add the new Friend to the list/table of Friends

» otherwise report error

ITU — Tvorba uzivatelskych rozhrani, FIT BUT, (c) 2023



Introduction to Web apps

46

| Controller

urlpatterns [

path('', indexView),

path('post/ajax/friend', postFriend, n
path('get/ajax/validate/nickname’', checkNickName, name "validate_nickname")

"post_friend"),
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Contraoller
* Maps user requests to view functions
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| View —main app view

def indexView(request):
form FriendForm()

friends Friend.objects.all()
render(request, "index.html", {"form": form, "friends": friends})
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» Create functions generating views and process user requests

* Views
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| View — use Model to check Nickname

def checkNickName(request):
request.is_ajax request.method “GET":
nick_name request.GET.get("nick_name", None)
Friend.objects.filter(nick_name nick_name).exists():

JsonResponse({"valid":False}, status 200)

JsonResponse({"valid":True}, status

JsonResponse({}, status 400)

Web aplikace, ITU - Tvorba uZivatelskychrozhranf, 2023 I 48

Functions generating views and process user requests

Check the Nickname

» check the uniquness of the given Nickname using Model API
» confirm by sending the result back in responce

« will be catched by function sending the request (AJAX)

« when not true, the Nickname in the Form is reset and alert is executed (see slide
Check Nickname)

» otherwise continue filling the Form
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| View — add Friend and update list of Frieds

def postFriend(request):
request.is_ajax request.method "POST":
form FriendForm(request.POST)

form.is_valid():
instance form.save()

JsonResponse({"error": ""

JsonResponse({"instance": ser_instance}, status=20

JsonResponse({"error": form.errors}, status=40

ser_instance serializers.serialize('json', [ instance, ])

0)
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Functions generating views and process user requests

Add new Friend

store the data using Model API

confirm by sending the stored data (Form) back in responce

will be catched by function sending the request (AJAX)

the funciton processes the response - show data in the table/list of Friends (see

slide Add Friend)
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| Modeland Form

riend(mo

nick_name - models.
first_name model
last_name models.Char
likes = models.Cha

dob models.Da
lives_in - model

—(self):

f.nick_name

class FriendForm(forms.Model

forms.Da eld(
'What is your birth date?’,

t=forms.SelectDateWidget(years=range , datetime.date.today().year-5))

(self ara kwargs):

— >
(FriendForm, se . t__('args, kwargs)

name elf.fields.keys():
elf.fields[name].widget.attrs.update({
‘class': 'form-control’,

ss Meta:
model Friend
fields = ("_all_")|

Web aplikace, ITU - Tvorba uZivatelskychrozhranf, 2

Model
« Defines attributes/fields

Form
* Inheritates built-in form
* Modifies the widgets (date) and form input class
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>

lang="en">

>

wpor ent="wi ce-width, initial-scale=1, shrink-to-fit=no">
>{% block title X}{% endblock title %}</ >

<
<
<
<

{% block style %}
{% endblock style X}
>

>
{% block content %}
{% endblock content %}

/jquery.min.js"></
.cloudflare.com/aja
maxcdn.bootstrapcdn.com/bootstrap/4.0.0 bootstrap.min.js"></
{% block javascript %}
{% endblock javascript X%}
>

>
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View and user interaction — html template
« Defines the template to render/show the application GUI
* Renders the given data to defined structures in the template

The main teplate, defines the web app structure

| View — template — body.html

< rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/4.0.08/css/bootstrap.min.css">
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| The web app is ready!

Web aplikace, ITU -

» Create date models and associated form
* Model, Forms

* Create view and user interaction
* Html template, javascript

» Create controller

* Maps userrequests to view functions

get list of Friends
check the uniqueness of the Nickname
add new Friend

Tvorba uZivatelskychrozhranl, 2023 I 52

» Create functions generating views and process user requests

* Views
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| Task: friend list on web app — done!

Nick name First name

Nick4 Ctyri

Likes What is your birth date?
vuT September

8

1983

Nick name First name Last name Likes
Nick3 Tri Treti FIT
Nick1 Jedna Prvni cat
Nick2 Dva Druhy dog

http://127.0.0.1:8000/app_ajax/

Last name

Ctvrty

Lives in

Hereg
DOB lives in
1985-08-09 Eurtop
1980-02-01 Brno
1982-03-01 Praha
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Task: web application for Friends management

Solved:

* main app page shows the data from Model and prepare the form

* when adding new Friend, check the new Nick name and if it does not exist,

continue filling the form

« ,Create Friend" button adds the new Friend to the Model (database) and shows it

in the list of Friends

« everything is happening on ,background” - no reload of the page happens — we

are modern ©

C:\sendbox
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|

e TicTacToein React

« https://reactjs.org/tutorial/tutorial.ntml#setup-option-1-write-code-in-
the-browser

e React CRUD Web API

. https://bezkoder.com/react-crud-web-api/
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