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[MpoTUTIO OXEOLAONC AOYICMLKOU
(Software design pattern)

e 'Evac tpotog 86unong/dtdpbwaonc Tou KWOLKa, woTe va
ETITELXOEL UL -ATTIOOEKTT) WC- BEATLOTN ETTIALOT EVOC
oXeOLAOTIKOU TIPORATIMATOC.

e BEATIOTN: KOBWC eTtEKTEIVETAL TO AOYIOULKO, 6EV Ba

Xpelaotel va ettiiokedBovpe Eava tn Avon (refine/revisit),
autn TTAgov Ba artoteAel "otaBepd” Tou oxedlaooL pag.

e H AUon mapexel KATTOLWO "TIOLOTIKO" OPEAOC (LELWVEL TO
TEXVLIKO Xp€eoR): level of abstraction, separation of concerns,
code reuse, KATT.

[Mpocox1): N UTTEPROALKT) XP1ION TWV TIPOTUTIWV MTTOPEL VA KAVEL
TOV KWOLKO TTLo SuoVvoNnTo.
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Mapadetypa oXxedLao TIKOUL TIPOTUTIOU



Visitor

o ALOXWPLOMOC TOU aAyopiBuou "dtdoxiong” armod tn doun
oedouevwv.

e H"AoyIkn)" Tng emtiokePng ota otowxeia tTNS SOUNC
(traversal) dtaxwpiletal amod tn doury avtr) Kab' avtn.



MNapdadsyua

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):

}



YAottoionm

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

public PreOrderTreeTraversal(TreeVisitor<V> 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);



MNpayuatiko NMapadeypa (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,



Kupla €61 oXEOLA0 TIKWV TIPOTUTIWV

o ApxLlteKTOVIKA (architectural)
o MVC, Multi-tier, K.a

e KataokevaoTika (creational)
o Factory, Builder, Singleton, k.&

Aoutka (structural)
o Adapter/Wrapper, Bridge, Decorator, Proxy, K.a
o 2uuTtEPLPOPAC (behavioral)
o Visitor, Chain of responsibility, Command, Mediator, k.G
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APXLTEKTOVLKA TIPOTUTIA

o AoxoAouvtal Kupiwg e TN OLapBpwon Tou KWOLKA o€
VPNAOS ApPXLITEKTOVLKO eTTiTtESO (KOWBOL, LTTOOLO TNUATA,
OLOTATLKQ, ETILKOLVWViA LETAEL TOUR).

Kataokeuaotikd, SOMLKA Kat TtPOTUTIA CUUTIEPLPOPAC

e AoxoAouvtal Kupiwg e TN OLlapBpwon Tou KWOLKA OTO
XOUNAO ETUTTIESO TWV KAACEWV (KATAOKELT), SOUN Kal
OUMUTIEPLPOPA AVTLKELLEVWV).

e Oa ta 6oUlE o€ ETTOUEVEC OLAAEEELC.
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[TOAAEC APXLITEKTOVIKEG OTITLKEC
(4+1)

Logical Development
view view

v v
o System ‘s,
& 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

EldlkoTtEPQ

e Logical view: epdpaon otn AELTOLPYLKOTNTA TOU
ouvoTruaTog o€ VPNAO ettittedo.

e Physical view: epdpaon otnv tortoAoyia Kat dlacuvoeon
TWV CUOTATIKWY TOUL o€ PUOLKO eTtiTtedo (deployment).

e Development view: eudaon oTnv OTTTIKY TOU
TIPOYPOAMUATIOTN.

e Process view: eudaomn otn OSUVAULKY) cudTIEPLPOPA TOU
OULOTNMATOC KATA TNV EKTEAEOT) TOUL (aTtOO00N,
KALLAKWOM, KTA.).

e Scenarios - Use case view: eudaon oTn XPNOoTIKN TTAsLpA

TOU OUOTHMATOC KOL OTOUC OXETLKOUG EAEYXOULG

, 13
ATtoO0X1MC.



APXLTEKTOVLIKA TIPOTLTIA
(architectural patterns)

[EVIKEC KL ETTAVAXPTNOLUOTIONOLES AVOELG O KOLVA
TTPORAIUATA APXLITEKTOVIKNC oXedl0oNC AOYLIOULKOV.
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APXLITEKTOVIKA TTpoTUTIA (KATTOLA)

e Client-Server

e Component-based

e Event-Driven

e Layered [ N-tier

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

o Peer-to-peer (P2P)

e Pipeline [ Pipe-filter
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Client-Server

server
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XapaKTNPLOTIKA

e Server-based

N clients, 1 server

[Tou ETILKOLVWVOUV LETAEL TOUC E EVA CUYVKEKPLUEVO
TIPWTOKOAAO YLa VA UAOTIOLT)OOUV LA CUYKEKPLULEVN

‘edpapuoyn”
Napadeiyuata: WWW, IMAP, POP3, FTP, SSH, k.a

‘Endaon: physical & development view
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Peer-to-peer (P2P)

Server-Based
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XapaKTnpLoTika

AIKTUO OUOTILWV KOUBWV
KdBe koupocg eival kat client kat server

OL KOuBoL ETIIKOLVWVOUV HETAEL TOUC LIE Eva
OUVKEKPLUEVO TIPWTOKOAAO VLA VO VAOTIOLT)OOULV Ll
OULVKEKPLUEVN "edapuoyny”

[Mapadeiypata: File-sharing networks, Blockchain,
Cryptocurrencies, K.Q

‘Endaon: physical & development view
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Component-based

l

«subsystem» WebStore

ProductSearch
oO—L

OnlineShopping
Oo—

UserSession
O—L

internal structure

£ ]

] :SearchEngine

D—(—

g ]
:Shopping Cart —L

UserSession [};
|-

2 ]
1 Co—l :Authentication ! C_E

asubsystem» Warehouses 2 ]
internal structure
Search Manage
Inventory 2] Inventory
—---=0—11+—"=0-+ T—CO==
1 :Inventory ':
|
I
|
I
«subsystem» Accounting 3 ] :
internal structure :
Manage Manage |
Orders g] Inventaory |

Manage
Customers

H--->0—

@ uml-diagrams.org

:Orders

1

Manage
Customers

L

£]

:Customers

Manage
Accounts

(O]

g ]

‘Accounts

—

]_C___I

20



XapaKTNPLOTIKA

o 2 ¥edlaOUOC KAl AAANAETIIOpAO TWV CUCTATIKWY TOU
AOVIOULKOU peow Interfaces

e 'Eva component tapexet/vhottolei eva interface kat
artattel Tnv vtapEn/kavel xprion evoc AAAou

o XaAapr) cuvdeon (loose coupling) Kat SLAXWPLOUOC
evoladepoOvVTwV (separation of concerns)

o Application server: To AOYLOMLKO TTOU PLAOEEVEL TA
components

e 'Epdaon: logical & development view
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Kavovag

[1avta EeKvape To oXeOLAOO TOU AOVIOMLKOU aTto Ta
Interfaces
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Layered/N-tier

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

Database Layer
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XapakKTnpLotTika

e Server-based

o A\OVLIKY) 1)/Kal GUOLKT] APXLITEKTOVLIKT)

Eupeia xprjon oTic edpappoyeS OLadlKTUoU

Frameworks: TtTapexouv €Tolua TIPOG XPrjon Kal
mapapeTpotoinon interfaces, components & layers
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Model-View-Controller (MVC)

“““ Controller

/
|
|
|
|
|
I View l
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XapakKTnpLoTika

ETtiuepLlopoOC appodlotntwy (separation of concerns)

Controller

o User input, request/response handling, eTtiBAedn Twv
Model, View

e Model
o Data model, business logic

o View
o Data display

26



MNapdadsyua

@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)



Mapdadsyua (cuvexela)

<table>
{ for item in items }
<tr>
<td> { item.title } </td>
<td> { item.description } </td>
</tr>
{ endfor }
</table>
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MVC

Eupeia xprjon oTic edpappoyeS OLadlKTUOU
[ToAAG (Ttapa TToAAA) frameworks
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Message-driven/Publish-subscribe

"" T

Message Bus
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XapaKTNPLOTIKA

e XaAaprj ovvoeon (loose coupling) peta&L cvoTATIKWY/
ePOAPUOYWV

o Publisher (producer): armtooToAT] LNVUUATWV

e Subscriber (consumer): AN UNVUUATWV

e Topics (channels): "kKAdoelg/Bguata” UNVUHATWY

o Message Bus (broker): dtaxepion/dpouoAdynon
LUNVULATWY ouyXpova 1] acuyxpova, UE EYYUNOoELC
ATIOO TOATNG 1] OXL, LE XP1IOTN OUPWV, LE PLATPAPLOMA 1) OXL
KTA.
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Edappoyeg

o Middleware oAOKANpwWONG ETEPOYEVWYV CUOTNHATWV.
e ETmtitev&En LPYNANC artddoong Kal KALLAKWONG O€
KATAVEUNUEVA OCLOTTUATA.

e MelovekTnua: SUOKOAN N aAAayr] TNS OOUNC TWV
UNVUUATWV.
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Event-driven
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XapakKTnpLotTika

Events & Event handlers (listeners, callbacks)

e |mplicit invocation [/ Inversion of control

Event thread / Event loop

Edapuoyeg: ypadlkn Olertadr) Xprjotn, server-side
APXLTEKTOVLIKT
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MNapdadswyua (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;



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

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

)
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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XapaKTNPLOTIKA

e Data streams, pipes and filters (data transformations &
pipelines).
e 2 UVAPTNOLAKOC TIPOYPAMMUATIOMOG.

e ETtAvayxpnotpotoinon, mTapaAAnALOUOG.
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Mapadeiypa (Java 8 streams)

List<String> 1 = Arrays.asList("al","a2","b1","c2","c1");
Ll.stream()
.filter(s —> s.startsWith("c"))
.map(String::toUpperCase)
.sorted()
.forEach(System.out::println);

Output

Cl
C2
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MapaAAnAia (xprion TtoAAwV 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);

Aev gival tavta téoo arAo, oute Ba eival tavta 1o
ATIO00TIKO (YLATL KaL TIWG, O€ ETIOUEVT OLAAEEN).
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