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APXLITEKTOVIKA TIPOTUTIOX AOYLOULKOU

e Client-Server

e Component-based

e Event-Driven

e Layered / N-tier

e Master-slave/Master-replica

e Message-driven/Publish-subscribe

e Microservices



Model-View-Controller (MVC)
Model-View-ViewModel (MVVM)
Peer-to-peer (P2P)

Pipeline / Pipe-filter

Representation State Transfer (REST)
Service-oriented

Share-nothing

World Wide Web



Client-Server

server




XOpPOKTNPLOTIKA

e Server-based
e N clients, 1 server

® 1OV ETUKOWVWVOUV UETOED TOVG PE EVO CUYKEKPLUEVO
TIPWTOKOAAO YL VO VAOTIOLCOUV L CUYKEKPLUEVN

"epappoyn”
o Mapadeiyporo: WWW, IMAP, POP3, FTP, SSH, k.&



Peer-to-peer (P2P)

[ ]

Server-Based



XapOKTNPLOTIKX

e AIKTUO OMOTIHWY KOMUPwWV
e K&BOe kOpPoG elvar kat client kat server

e OLKOMPOL ETIKOWVWVOUV HETAED TOUG UE EVAL
OUYKEKPLUEVO TIPWTOKOAAO YO VO VAOTIOL GOV UL
OUYKEKPLUEVN "e@appoyn”

e [Napadetypata: File-sharing networks, Blockchain,
Cryptocurrencies, K.&



Component-based
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XOapPOKTNPLOTIKX

2XEOLAOUOC KOl AAANAETIIO PG TWV CUOTATIKWY TOU
AOYLOMLIKOU pEow Interfaces

‘Eva component tapexe/vAoTioLel eva interface ko

OTIALTEL TNV VTTAPEN/KAVEL XPHON EVOG GAAOU

XoAapr ouvdean (loose coupling) kat dtoxwpPLoPOC
evolapepOVTWY (separation of concerns)

Application server: To AOYLOMIKO TTOU PAOEEVEL TO
components



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)
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XOapPOKTNPLOTIKX

ALY WPLOUOG EVOLOPEPOVTWV

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

Model
o Data model, business logic

View
o Data display

14



Mopddetypa

@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.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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Master-Slave / Master-Replica

Slave

Master
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XOpOKTNPLOTIKX

N slaves, 1 master
Master (authority), slaves (redundancy)
Epapuoyec: vPnAn dabsonotnta, BeATiwon anodoaong,
ETIEPLOPOC POPTOV, K.OX
Replication
o Master copy of data, multiple replicas (slaves)

Load balancing
o Master dispatch logic, multiple "worker" nodes

19



Share-Nothing Architecture
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XOpPOAKTNPLOTIKA

K&Be kopfocg sival aveEaptTnTog Kol AUTOTEANG.

No single point of contention (dev dtapoipalovtal topol,
TL.X. MVNUN 1 OloKOK).

Sharding: opllovTia eTtHEPNON TWV OEOOUEVWV.
OpulovTtia kAlpakwaon (horizontal scalability) - amAn
TIpooONKn KOpPwWV.

H apxttektovikn TToAAwv NoSQL cuoTtnuatwv.
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Eventual Consistency

e BASE Systems (Basically Available, Soft state, Eventual
consistency)

e ‘Otav TAYOUV Ol EVNUEPWOELG OE LA EYYPOPT, TEAKA
(eventually) 0Aeg oL avayvwaoelg TG eyypa@ng autng Ba
ETLOTPEPYOLV TNV TILO TIPOCPATN EVNHUEPWON.

e Replica convergence (CUKALON QVTLYpAQWV)

e PA/EL (EmAeyouv avénuevn dlaBeocuotnta & peiwaon
KaBuoTEPNONG AVTL YL CUVETIELD)
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Message-driven/Publish-subscribe
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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 oAOKANpwWONG ETEPOYEVWV GUOTNUATWV
e Emtitevén vPnAng amodoong Kat KALUAKWGONG o€
KOTAVEUNUEVO CUCTH AT

e MelovekTnuo: SUOKOAN N aAAayr TG OOUNG TWV
UNVUUATWV
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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 (Javascript)

class EventEmitter {
constructor() {
this.events = new Map(); //Map<Event, Set<Listener>>

}

on(event, listener) {
let listeners = this.events.get(event);
if (!listeners) {
listeners = new Set();
this.events.set(event, listeners);

}

listeners.add(listener);
return this;
}
emit(event, ...args) {
const listeners = this.events.get(event);
if (listeners) {
for (let listener of listeners) {
listener.apply(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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XOpPOKTNPLOTIKX

e Data streams, pipes and filters (data transformations)
® >UVAPTNOLOKOG TIPOYPOAUMATIOMOC

e ETIOVO) pNOLUOTIOINGN, TTAPOAANALOMOC

33



Moapadetypa (Java 8 streams)

List<String> 1 = Arrays.asList("al","a2","b1l","c2","c1");
1.stream()

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

.map(String: :toUpperCase)

.sorted()

.forEach(System.out: :println);

Output

C1
C2
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Service-oriented architecture
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H kevtplkn 10

* YTINPECLEC TIOU ETIKOVWVOUV HECW EVOG TIPWTOKOAAOU
ETILKOWVWVLOC KL ElvaL;
O KOTOVEMNMEVEC,

o auTOoTEAELC (separately maintained & deployed)
o xaAapa cuvoedepeveg (loosely-coupled)

o aveEAPTNTEG TNG TEXVOAOYLOG LAOTIOINONG
(technology-neutral)

o aveEapTNTEG TOL Kataokevaotn (no vendor lock-in)

e >UvBeon TNC EPAPHOYNG HECW TNG OAOKANPWONG
(integration) TwWv VTINPECLWV.
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PoAolL

Service
Broker

e Service consumer

e Service producer

e Service broker

Publish

37



SOA ApxEg

e Service contract
e Metadata

e Composition

e Autonomy

e Discovery

e Reusability



S0A

Application
frontend

Service

Service repository

Service bus

Contract

Implemeantation

Interface

I

Business logic

Data
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YAomoinon

Web Services (SOAP, WSDL, UDDI)
Remote-procedure call (RPC)
Message-driven middleware
RESTful APIs

K.X
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ZnTnpotTa

Stateful vs Stateless
Attodoon
[ToAvTtAOKOTNT

‘EAeyxoq kat emaAnBevon (testing)
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SOA & REST

e 'Eva guvoAo amo RESTful HTTP end-points tou
avTaAAaooouv dsdopeva os popen JSSON

e EvOexoueEVWG O ATTAOVOTEPOG TPOTIOC VAOTIOINONG MLOG
SOA

42



Microservices
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Kwdikomonpeva

Microservices = SOA + Unix Principles + Agile + DevOps
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DevOps

Development

(SOFTWARE ENGIMEERING])

QA

(QUALITY ASSURAMNCE)

Operations
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Monolithic Server-side Applications

e Asingle logical executable

e Cloud deployment issues:
o Small changes -> rebuild and redeploy the whole

app
o Scalability -> scale it all or not at all
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A monolithic application puts all its -’ A microservices architecture puts 9

functionality into a single process... ® each element of functionality into a

separate service...

... and scales by replicating the
monolith on multiple servers

... and scales by distributing these services
across servers, replicating as needed.

-’ -’ ol ol [iw|lf®

oV ®le @|le

¢
4
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XapOKTNPLOTIKX

e Componentization via services
o As in SOA

e Organized around business capabilities
o Cross-functional teams, as in Agile

e Products not projects
o A team should own a product

o You build it, you run it

e Smart end-points, dumb pipes
o Simple communication (Unix-style)
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Decentralized governance
o Each team governs the implementation details of its
product

Decentralized data managument
o Different datastore per service/app

Infrastructure automation
o Build & test automation

o Continuous delivery & deployment

Design for failure
o Sophisticated monitoring & logging
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Devops toolchain for Microservices
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