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[MpoTUTO OXESIAGNG AOYLOULKOU
(Software design pattern)

e Evog TpOTog dounoneg/dapBwaong Tou KWOIKY, WOTE VX
ETUTEVXOEL LA -ATIOOEKTN WE- PEATIOTN ETTIALON €VOC
OXEOLAOTIKOU TIPOLANUATOC.

e BEATIOTN: KOOBWCG ETIEKTEIVETOL TO AOYLOULKO, Ogv O
XPELXOTEL va eTlIoKEPOoUE Eava Tn Avaon (refine/revisit),
vt TIAgov Ba ammoTteAel "otaBepd” ToOu OXESLATUOU MO,

e H AUON TTAPEXEL KATTIOLO "TIOLOTIKO" OPEAOC (MELWVEL TO
TEXVIKO Xpeocq): level of abstraction, separation of
concerns, code reuse, KATIL.

[Mpoooxn: n utEPPOALKA XPHON TWV TIPOTUTIWVY UTIOPEL VO KAVEL
TOV KWOLKO TtIlo duovonto.
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MopAOELypa OXEOLAOTIKOU TIPOTUTIOU



Visitor

e ALOXWPLOMOG TOV aAyopiBuov "dlaoxiong” amo tn doun
SeOOUEVWV.

e H "Aoylkn" tng emiokePng ota oToLXEla TNG OOMNG
(traversal) dtaxwpidetal amo tn doun autn KaB' auTn.



[Mopddetypa

interface TreeVisitor<V> {
void visit(TreeNode<V> node);
}

abstract class TreeNode<V> {
TreeNode<V> getlLeft();
TreeNode<V> getRight();
V getValue();
public void accept(TreeVisitor<V> visitor) {
visitor.visit(this);
}
}

interface TreeTraversal<V> {
void traverse(TreeNode<V> node);
}




YAomoion

class PreOrderTreeTraversal<V> implements TreeTraversal<V> {
private final TreeVisitor<V> visitor;

public PreOrderTreeTraversal(TreeVisitor<Vy> visitor) {
this.visitor = visitor;

}

public void traverse(TreeNode<V> node) {

//visit the node
node.accept(visitor);

//then traverse from left to right (pre-order)
TreeNode<V> left = node.getlLeft();
if (left != null) traverse(left);

TreeNode<V> right = node.getRight();
if (right != null) traverse(right);




Mpaypotiko MNapadeypa (Java 7+
FileVisitor)

java.nio.Files

static Path walkFileTree(

Path start,

FileVisitor<? super Path> visitor
) throws IOException




java.nio.file.FileVisitor

interface FileVisitor<T> {
FileVisitResult postVisitDirectory(T dir,
FileVisitResult preVisitDirectory(T dir,
FileVisitResult visitFile(T file, ...)

FileVisitResult visitFileFailed(T file,




KOpLa 16N oxeSLO0TIKWVY TIPOTUTIWV

e Apxltektovika (architectural)
o MVC, Multi-tier, k.&
o KaotooksvooTIKA (creational)

o Factory, Builder, Singleton, k.&

e Aopika (structural)
o Adapter/Wrapper, Bridge, Decorator, Proxy, K.«

e JuuTmepPLPopag (behavioral)
o Visitor, Chain of responsibility, Command, Mediator,
K.&X
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APXLTEKTOVIKA TIPOTUTI

e AgxoAouvTal Kupiwg pe TN dlapBpwaon Tov KWOIKA o€

VPYNAO OPXLTEKTOVLKO ETITIEOO (KOMPOL, VTTOCVOTHNUATA,
OUOTOTLIKQ, ETIUKOWVWVIA LETAEVD TOUC).

KaTaoKELAOTIKA, SOMLKA KOL TIPOTUTIO CUUTIEPLPOPAG

e AogxoAouvTal Kuplwg Ue TN OxpBpwaon Tou KWIKA 0TO
XOMNAO ETUTIEOO TWV KAACEWV (KOXTAOKELR, OOUN KOl
OUUTIEPLPOPA AVTIKELLEVWV).

* O T SOVE O€ ETTOPEVEC OLONEEELG.
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[TOAAEQ OPXLITEKTOVIKEG OTITLKEG (4+1)

Logical Development
view view

v v
o System R
& environment .
Process . Physical
view view

By mpan - Based on File:4+1 Architectural View Model.jpg by
User:Mdd, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=50144028


https://commons.wikimedia.org/w/index.php?curid=50144028

Eldikotepa

Logical view: ep@aon otn AEITOUPYLKOTNTA TOV
OLOTNMOTOC 0 VYNAO eTtiTtEDO.

Physical view: Eu@aon otnv ToToAoyia Kot SlaouvoEcn
TWV CUOTOTIKWY TOUL O€ (PUOLKO eTtimedo (deployment).

Development view: Eupacn oTtnv OTITIKH TOU
TIPOYPOUUATLOTH.

Process view: eu@acn otn SUVOLKI) CUPTIEPLPOPK TOU
OUOTNMOTOC KOTQ TNV EKTEAECH TOL (amtodoaon,
KALLAKWON, KTA.).

Scenarios - Use case view: eueaon atn XpnoTLKN TIAELPA
TOU OUCTHHUOTOC KOL OTOUG OXETIKOUG EAEYXOUG

aTto00XNC. .



APXLTEKTOVIKA TIPOTUTIX
(architectural patterns)

[EVIKEC KL ETTAVOX PNOLUOTIOLOLEG AVCELG OE KOV
TIPOPANUATO OPXLITEKTOVIKNG OXEOIAONG AOYLOLKOV.
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APXLTEKTOVIKA TIPOTUTIA (KATIOLO)

e Client-Server

e Component-based

e Event-Driven

e Layered / N-tier

e Message-driven/Publish-subscribe
e Model-View-Controller (MVC)

e Peer-to-peer (P2P)

e Pipeline / Pipe-filter
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Client-Server

server
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XOpPOAKTNPLOTIKA

Server-based
N clients, 1 server

[Tov ETKOWVWVOUV PETAEL TOUG JUE EVO CUYKEKPLUEVO
TIPWTOKOAAO YL VO VAOTIOLOOUV L CUYKEKPLUEVN
"epapuoyn”

Noapadetypato: WWW, IMAP, POP3, FTP, SSH, k.&
Eppaon: physical & development view
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Peer-to-peer (P2P)

[ ]

Server-Based
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XOpOKTNPLOTIKX

AKTLUO OPOTILWY KOUPWV
K&Be koppog sivar kau client ko server

Ot KOMPOL ETILKOWVWVOUV PETAEV TOUG HE EVA
OUYKEKPLUEVO TIPWTOKOAAO YLO VO UAOTIOLCOLV HLO
OUYKEKPLUEVN "e@appoyn”

MNapadetypata: File-sharing networks, Blockchain,

Cryptocurrencies, K.&

Eppaon: physical & development view
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Component-based
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XapOKTNPLOTIKX

® >XEOLOOMOG KAl GAANAETIIO pOCN TWV CUCTATIKWY TOU
AOYLOMIKOU peow Interfaces

e 'Eva component Ttapexel/VAOTIOLEL eval interface Kal
QTTAULTEL TNV VTTAPEN/KAVEL XPrION EVOG GAAOU

e XaAoprn ouvoeaon (loose coupling) kot StaxwpLopog
evolapepOvVTWY (separation of concerns)

e Application server: To AOYLOULKO TIOU PLAOEEVEL T
components

e Epaon: logical & development view
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Koavovaoc

[Navta Eekvape To oXeSIOCUO TOU AOYLOHLKOU OTIO T
Interfaces
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Layered/N-tier

Presentation Layer [Component] [Component] [Component]
Business Layer [ComponentJ [Component] [Component)
Persistence Layer [Component] [Component] [Component)

Database Layer
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XOpPOKTNPLOTIKX

e Server-based
e AOVYIKN N/KOL (PUCLKN OPXLTEKTOVIKN
e Eupeia xpron oTig EPappoYEG OLASIKTUOU

e Frameworks: TTapEXOUV ETOLUA TIPOC XPrON KOl
TtapapeTpoToinan interfaces, components & layers
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Model-View-Controller (MVC)

“““ Controller
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XOapPOKTNPLOTIKX

ETtipeplopog appodlotntwy (separation of concerns)

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

Model
o Data model, business logic

View
o Data display
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Mopddetypa

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

void get(Request req, Response res) {
//process the input request
Filter filter = readFilter(req)

//load the template (view)
Template t = loadTemplate('items"')

//load the data (model)

List<Item> items = store.loadItems(filter)

//create a context (bindings)
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.getWriter(), ctx)
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Moapddetypa (CUVEXELD)

<table>
{ for
<tr>

item in items }

<td> { item.title } </td>
<td> { item.description } </td>
</tr>

{ endfor }

</table>
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MVC

Eupela xprion oTIg EPappoyEG OLASIKTUOU
[MoAAa (Ttapa TTOAAG) frameworks
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Message-driven/Publish-subscribe

=

"' T

Message Bus
|
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XapOKTNPLOTIKX

Xohapn ouvoeon (loose coupling) peta&L cuoTaTIKWY/
EPOPUOYWV

Publisher (producer): armmootoAr pnvupatwy

Subscriber (consumer): Afyn pNVupaTwy

Topics (channels): "kKAaoelg/Bepata” pnvupatwy

Message Bus (broker): diaxepion/dpopoAdynon
LNVUUATWY GUYXPOVA I AOVYXPOVQ, JLE EYYUNOELG
QTIOOTOANG I OXL, ME XPNON OLPWV, HE PIANTPAPLOUA ) OXL
KTA.
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Epappoyeg

e Middleware oAOKANpwWONC ETEPOYEVWV CUCTNUATWV.
e Emtitevén vPnAng amodoong Kat KALUAKWGONG o€
KOTAVEUNUEVO CUCTHUOTOL.

e MelovekTnuo: SUOKOAN N aAAayr TG OOUNG TWV
LNVUUATWV.
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Event-driven
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XOpPOKTNPLOTIKX

Events & Event handlers (listeners, callbacks)
Implicit invocation / Inversion of control
Event thread / Event loop

Eapuoyed: ypagLkn OlETta@n Xpnotn, server-side
QPXLTEKTOVIKN
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Moapadetypa (Typescript)

interface Listener {
listen(event:string, args:Array<any>):void;
}

class EventEmitter {
events: Map<string, Set<Listener>>;
constructor() {
this.events = new Map<string, Set<Listener>>();
¥
on(event:string, listener:Listener) {
let listeners = this.events.get(event);
if (!listeners) {
listeners = new Set<Listener>();
this.events.set(event, listeners);
¥
listeners.add(listener);
return this;
¥
emit(event:string, args:Array<any>) {
const listeners = this.events.get(event);
if (listeners) {
for (let listener of listeners) {
listener.listen(event, args);
¥

}

return this;
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const events = new EventEmitter();
events.on('foo', (e) => { console.log(e); });
events.emit('foo'); // Prints "foo"
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Moapadetypa (Java)

public class MyPanel extends JPanel {
public MyPanel() {
JButton btn = new JButton("Do it");
btn.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent ae) {
//do it

}

1)
add(btn);
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Nodejs Event Loop
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Pipeline / Pipe-filter

Source

Pipe 1 Pipe 2 ) Pipe 3
@ Filter 2 >

Sink
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XOPOKTNPLOTIKX

e Data streams, pipes and filters (data transformations &
pipelines).

® >UVAPTNOLOKOG TIPOYPOAUMATIOMOC.

e ETtavorXpnoLoTIoinan, TopaAANALGUOC.
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Moapadetypa (Java 8 streams)

List<String> 1 = Arrays.asList("al","a2","b1","c2","c1");
l.stream()

.filter(s -> s.startsWith("c"))

.map(String: :toUpperCase)

.sorted()

.forEach(System.out: :println);

Output

C1
C2
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[MoapaAAnAia (xprion toAAwv threads)

List<String> 1 = Arrays.asList("al","a2","b1","c2","c1");
l.parallelStream()

.filter(s -> s.startsWith("c"))

.map(String: :toUpperCase)

.sorted()

.forEach(System.out: :println);

Agv sival TTavTta TOo0 attAo, oUTE Ba sival TIAVTA TTLO
ATIOOOTIKO (YLOTL KOL TIWG, O€ ETTOPEVN OLXAEEN).
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