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[Meplexopeva

e To NMpotumnto Model-View-Controller

e H texvikn AJAX

e Callback functions

e AQUYXPOVOC TIPOYPAUMATIONOG (Promises)

e Taipoturta MVVM kot Observable



METAOXNUATLONOG

* ATIO OTOTIKEG OEAIdEC & duvaplka web sites

® >¢ OLOOPACTIKA, TIPOCAPUOTIUA KOL TOXEWC ATIOKPLOLUO
Web applications touv mapexouv N xpnoomnotovv Web
APls

e O Maykooulog lotog petaoxnuatideTal o€ P
TIPOYPOUUATIOTIKN TIAXTPOOPUA UTINPECLWV JE TN
Javascript va sival n defacto yaAwooa



Mo va SOV E TO HETAOXNUATIOMO, OG EEKIVIIGOVE OTIO TO
server-side (back-end)



Model-View-Controller (MVC)
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XOapPOKTNPLOTIKX

e ETIEPLONOG appodloTNTWVY (separation of concerns)

e Controller
o User input, request/response handling, emifAsyn Twv
Model, View

e Model
o Data model, business logic

* View
o Data display



Napadelypa (server-side rendering)

@Controller(url="'/items")
class ItemController {

void get(Request req, Response res) {
//the view template
Template t = loadTemplate('items")

//the data model
List<Item> items = store.loadItems()

//the view context
Context ctx = new Context()

//add the data in the context
ctx.put("items", items)

//render the template using the context
//and generate the response
t.render(res, ctx)




To template

<table>
#{foreach $item in $item}
<tr>
<td>${item.getTitle()}</td>
<td>${item.getDescription() }</td>
</tr>
#{end}
</table>




MVC

Eupela xprion oTIg EPappoyEG OLASIKTUOU
[MoAAa (Ttapa TTOAAG) frameworks



Restful Web Services (APIs)

e YAoTmolnon peow mapaAiayng touv MVC, omtou to View
component amoTeAel evav "kwolkomowntn" (serializer,
encoder) Twv dedopevwyv Tou Model

e H"apupodlotnta" Tng mapaywyng tov HTML kKwdika
uetapepetal oto client-side (front-end)
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Moapadetypa (Restful Controller)

@Controller(url="/items")
class ItemController {

void get(Request req, Response res) {

//the data model
List<Item> items = store.loadItems()

//encode the items
Encoder.generateResponse(res, "json", items)

To back-end mapadelypa tng epyaoiog eival SOUNUEVO pE ALTOV
akpLBwg Tov TPOTIO.
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AJAX

e Asynchronous Javascript and Xt (JSON)
e ML OTIAN TEXVLIKI TIOU KAVEL TIG EQAPIOYEG TILO

OTIOKPLOLUEG

e MnXOVIOMOG TIOV ETUTPETIEL GTOV TIPOYPAUMATIOTH VA
"Tel” otov web-browser va EKTEAETEL TNV ATTOGTOAN TOU

HTTP cutnuatog acuyxpova (o EexwploTto thread)

o [Mapexetal callback hook yiax va AaBoupe to amotersopa
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[Mpo-AJAX

e Apya kat duoxpnota User Interfaces

e A&V NTAV EPLIKTO VA VAOTIOINOEL ATOTEAECUOTIKO User
Experience!
o [1.x. auto-complete as you type touv google search.

o NattL;
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Moapadetypa AJAX

http://jsfiddle.net/ddtxra/60wme3pf/

https.//gist.github.com/mburakerman/cea516588ccb7f9b5c8e
dfd9ac94d899
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http://jsfiddle.net/ddtxra/60wme3pf/
https://gist.github.com/mburakerman/cea516588ccb7f9b5c8edfd9ac94d899

The callback function pattern

2KOTtOG: NOt EKTEAEGOUE EVO KOUUATL KWOLKO QPOU EXEL
OAOKANPWOEL Evag UTTOAOYLOUOG (CUYXPOVa 1)
QoVYXPOVQ)

function foo(args, callbackFunction)
// Hey, foo, run my callbackFunction when you're done

OuunOeite!

interface Datastore {
void load(String id, Consumer<Item> itemConsumer)
void save(Item item, Consumer<Result> resultConsumer)

¥
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Callback nesting

$(document).ready(function(e) { //1 (DOM event)
$("form[ajax=true]").submit(function(e) { //2 (DOM event)
e.preventDefault();
$.ajax({
url: form url,
type: form_method,
data: form_data,
cache: false,
success: function(returnhtml) { //3 (AJAX "event")

$("#result").html(returnhtml);
$("#loadingimg").hide();

})s
})s
1)
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Callback Hell

getData = function(param, callback){
$.ajax("'http://example.com/get/"'+param,
function(responseText){
callback(responseText);

});
}

getData(@, function(a) {
getOtherData(a, function(b) {
getOtherOtherData(b, function(c) {
getOtherOtherOtherData(c, function(d) {

1)
});
})s
});
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Future / Promise

2KOTIOC: Nt OLOXELPLOTOVE TO ATIOTEAECUA EVOC
UTTOAOYLOMOU (=LA TLN TIOL KATIOLX OTLyun Oa yivel
SLaBETLUN) UE OUOLOMOPPO TPOTIO, AVEEXPTNTA TOL AV O
UTTOAOYLOMOG YIVETOL GUYXPOVA N ACLYXPOVA
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TPpELC KATAOTACTELG

e Pending (not yet available)
e Fulfilled (with an optional value)

e Rejected (due to an error or a timeout, with an optional
value)
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Ala@opEg ava YAwooo

Java: Future, ComletableFuture
Javascript: Promise

Future

Mua read-only ava@opa o€ pa TR Ttou &V £XEL KO
UTTOAOYLOTEL (0 XPNoTNG Tou Future Sev £XeL EAEYXO OTNV TIUN
TIov Ba TIPOKVYEL).

Promise / CompletableFuture

Mia single-assignment petafAntn yia tnv T tov Future (o
XPNoTtNG Tov Promise pmopel va Bgoel anaé tnv Tiun mov Ba
TIPOKULWEL a promise = a future with a setter) 20



Future otn Java

Package java.util.concurrent

interface ExecutorService {
Future<V> submit(Callable<V> callable)

}

To ExecutorService &glval ouvnOBwc kamolo ThreadPool
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interface Future<V> {
//Attempts to cancel execution of this computation.
boolean cancel(boolean mayInterruptIfRunning);

//Waits if necessary for the computation to complete,
//and then retrieves its result.

V get();

//Waits if necessary for at most the given time for
//the computation to complete, and then retrieves
//its result, if available.

V get(long timeout, TimeUnit unit)

//Returns true if this computation was cancelled before it
//completed normally.
boolean isCancelled()

//Returns true if this computation completed.
boolean isDone()
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public class CompletableFuture<T> implements Future<T>, ... {

/**
* Forcibly sets or resets the value subsequently returned
* by method {@link #get()} and related methods, whether or
* not already completed. This method is designed for use
* only in error recovery actions...
*/

public void obtrudeValue(T value) {

}...

/**

Forcibly causes subsequent invocations of method
{@link #get()} and related methods to throw the given
exception, whether or not already completed. This
method is designed for use only in error recovery
actions...

* % ¥ X x

*/
public void obtrudeException(Throwable ex) {

}...
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Promise otnv Javascript (ES6)

var handlerFunction = function(resolve, reject) {
//resolve is the function to call in case
//of successful completion

//reject is the function to call in case of
//failure
}s
var promise = new Promise(handlerFunction);
promise.
then(someFunction). //gets the resolved value
catch(errorFunction); //gets the rejected value
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Mg TO VEO GUVTOKTLKO (arrow
functions)

var promise = new Promise((resolve, reject) => {
try {
//perform a task (usually asynchronous)
resolve(task.result);

}
catch(e) {

reject(e);
}
})s
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Escaping from the callback hell

getData = function(param){
return $.get("'http://example.com/get/"'+param);

¥

getData(o9).
then((a) => getOtherData(a)).
then((b) => getOtherOtherData(b)).
then((c) => {

;o
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Moapadetypa

JQuery.ajax(...) as well as the new stanard fetch facility
return a promise.

function fetchJsonData(){
return fetch('http://example.com/data.json').
then(response => response.json());

¥

function processJsonData() {
fetchJsonData().
then((json) => {
// process json data

})-

catch(error => console.error(error));
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Async / await

® YUVTOKTLKN €UKOALa TNG ES6

e KQVEL TIC AOVYXPOVEG KANTELG va potadouv oav
OLYXPOVEC

e async marks a function that performs an asynchronous
call and returns a promise

e await waits for the completion of the underlying
Promise (resolved or rejected) and is used inside async
functions
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Moapadetypa

Mo async cuvapTnon MTIOPEL VO KAVEL await Eva promise

async function processJsonData() {

try {
const json = await fetchJsonData();

// process json data

}

catch(error) {
alert(error);
}

¥
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Pull vs Push mechanisms
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Iterator / Iterable

2KOTtOG: N LOVTEAOTIONGOVE TNV EmavoAndn 1 ™
SLVOTOTNTO AUTNG
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[terator

java.util.lterator

interface Iterator<E> {
boolean hasNext();
E next();
void remove(); //we don't care about this in the class

}

Xpnon

while(iterator.hasNext()) {
Element e = iterator.next();
//do something with e

}
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Iterable

java.lang.lterable

interface Iterable<E> {
Iterator<E> iterator();

}
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Pull paradigm

e O xpnotng/client Tov Iterable kavel pull yia tnv emopevn
TIun (KaAel Tig¢ hasNext/next)
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Observer / Observable

e >KOTIOG: NO EVNUEPWVOUOOTE YLA TIG GAAQYEG OTNV
KATOOTOON €VOG QAVTIKELEVOU

e >xe¢on 1-N (1 observable, toAAol observers)

e [Mlapouola Aoylkn pe events & event handling

35



Observable (Subject)

java.util.Observable

class Observable {
void addObserver(Observer o0);
void deleteObserver(Observer 0);
boolean hasChanged();
void notifyObservers();
void notifyObservers(Object arg);
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Observer

java.util.Observer

interface Observer {
void update(Observable o, Object arg);

}
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Observable o€ Javascript

Me to knockout.js

var name = ko.observable("Costas")
name.subscribe(function(newName) {
// the observer is the function
console.log("The new name is "

})

name("Kostas");
// output: The new name is Kostas

+ newName) ;
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Push paradigm

e O xpnotng/client tou Observable evnuepwvetal yia tTnv
enopevn TN (to Observable kavel push)

e Publish/Subscribe
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To MVVM 0pXLTEKTOVIKO TIPOTUTIO
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MoapaAAayr Tov Model-View-
Controller

ViewModel

Dataﬂdg

entation and Presentation Logic

ogicandData
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YUVOTOTIKX

e View: T otolxela tou Ul
e Model: Ta dedopeva

e ViewModel (Presenter 1 ViewController):
o Data bindings (model elements <-> Ul elements)

o Change notifications (two-way data bindings)
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E@appoyn tov Observable oto
MVVM

e ViewModel: EvBuAakwvel Ta dedopeva (model elements)
os observables

e Ta Ul elements yivovtal bind w¢ observers ata model
elements
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Databinding

NotifyPropertyChanged

References
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MNoapadetypa

http://knockoutjs.com/examples/
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http://knockoutjs.com/examples/

2udntnon

ANAWTIKOG KWALKOG
YYnAO etmtimedo a@aipeong

AuTOHOTN -ylO TOV TIPOYPOUUATIOTH - evnuEPWaN Tou Ul
LE TIG OAAQYEC OTO OEQOEVTL

2UVOETO Yl OTTAEC SLETIAPEG XPNONG

OEUaTa ATIOO0CNG OE TIOAU HEYOAEC EPAPUOYECG N TUVOAX
dedopEVWV
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Front-end frameworks

e Angular (two-way data bindings)
e Vue (two-way data bindings)

e React (one-way data flows: model -> Ul)

Single Page Applications (SPA)
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