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APXLTEKTOVLIKI AOYLOULKOU (VEVIKK)

[Mepl Tivog TTPOKELTAL

H ANYn Twv BepeAlwdwv SOULKWVY KOl OXEOLATTIKWY
ATIOPACEWV YO TO AOYLOMIKO TTOU €ival akplpo (o€ KOTIO,
XPOVO, XPNHUa) va aAAa&ouv aTtag Kot AoTIoNBouv.



[TOAAEG APXLTEKTOVIKEG OTITLKEG (4+1)
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Eldikotepa

Logical view: Epu@aaon otn AELTOVPYLIKOTNTA TOU
OLOTNMOTOC O VYNAO ETTIEDOD

Physical view: Eu@aon otnv ToToAoyia Kot dlaouvoeon
TWV CUOTATIKWY TOU OE PUOLKO eTtiTtEOO (deployment)

Development view: Eupacn oTtnv OTITIKH TOU
TIPOYPOUUATIOTH

Process view: eu@acn otn SUVOLKI) CUPTIEPLPOPK TOU
OULOTNMOTOC KOTQ TNV EKTEAEDH TOL (aTt0d00N,
KALLAKWON, KTA.)

Scenarios - Use case view: Eupacon atn XPNOTIKN TIAELPX

TOU OUOTHMOTOC KOL OTOUG OXETIKOUG EAEYXOUG
aTtod0X NG



Etixelpnolakn ApXLTEKTOVIKN
(Enterprise Architecture)

e OALOTIKN OTITIKN TWV OPXLITEKTOVIKWY (NTNUATWVY TIOU
gumAekovTal otov Opyaviopo, ota Asdopueva TO, OTIG
Alodikaoieg Tov kot otnv TIE

e Alxtpexel TO oLVOAO Twv [ Touv Opyaviouov

e Qo emaveABoupe oe etopevn SLAAEEN



APXLTEKTOVIKA TIPOTUTIX
(architectural patterns)

[EVIKEC KL ETTAVOX PNOLUOTIOLOLEG AVCELG OE KOV
TIPOPANUATA APXLITEKTOVIKNG,.



Oa KOVBEVTIAOOVUE CAUEPT
(cA@ofNTIKG)

e Client-Server

e Component-based

e Layered / N-tier

e Master-slave/Master-replica

e Message-driven/Publish-subscribe

e Microservices



Peer-to-peer (P2P)

Pipeline / Pipe-filter

Representation State Transfer (REST)
Service-oriented

Share-nothing architecture

World Wide Web



Cloud computing

2€ ETIOMEVN OLOAEEN



Mpw &eKlvioouue

BOOIKEG EVVOLEG KATAVEUNMEVWVY CUOTNUATWV
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Katavepnuevoa cuothpuata

Eva KATAVEUNUEVO CUOTNMO ATIOTEAELTOL ATIO EEXWPLOTA
OUOTOTLKA TIOV:
e AEITOUPYOUV CE VA SLKTUO LTTIOAOYLOTWV.

* ETIKOWVWVOUV HETAEV TOUG HECW AVTOAAQYNG
UNVUUATWV.

e AAANAOETILOPOLV YLO TNV ETTITELEN EVOG KOLVOU GTOXOV.
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Baolk& XOPAKTNPLOTIKA EVOG
KOTOVEUNUEVOU CVOTAHUOTOC

2uvetiela dedopevwy (Consistency)
AlaBeopotnta cvotnuatog (Availability)
AcTtoxia diktuou (Network partition)
KaBuotepnon aitnong/amnokplong (Latency)
Altnoslg ava povada xpovou (Throughput)

KAlnakwon (Scalability)

12



Consistency (C)

e H ouvemela Twv 6eSOUEVWV.

e EA&xloTOo (nTOoupevo: KaBe avayvwon (read) AapBavel
TNV TILO TIPOCPATN EVNUEPWON (write) N TO OXETIKO
OPAAUQL.
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Availability (A)

H dtaBeoipotnta TG EQapuoyne.

ZnTtoupevo: KaBe aitnon (request) va Aapfavel pia
amtavtnon (un Aaboug).

Xwplig va TIPOCPEPOVTAL TIAVTA EYYUNOELG OTL N
OTIAVTNON TIEPLEXEL TNV TILO TIPOCPATN EVNEPWON
(write).

H vynAn daBeoipotnta amoutel avtypa@eg (replication).
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Network Partition (P)

e AgTo)Xia SIKTLOV.

e ETIUEPLOPOC TOVU CLUOTNUATOC OE "aTTocLOESEUEVEC”
vnoldec.

e [Mapadetypa: amwAela cuvdeong Ue TN Paon dedouevwy.
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Latency

e H kaBuotepnon oTNV AMOKPLON TOVU CUCTHUATOC.

® 7ZNTOVMEVO: VO EAOXLOTOTIONOEL O XPOVOC TIOU OTIOUTELTAL
YLt TNV IKOVOTIOlNoN Mo altnong.
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Throughput

e To MANB0OC TWV AUTNOEWV TIOVU LKOVOTIOLOUVTOL OTTO TO
OLOTNMO VA XPOVIKI OTLYMN.

® ZNTOUMEVO: VA PEYLOTOTIONOEL TO TTANBOG TWV AUTNCEWV
TIOU MTTOPOUV VA LKAWVOTIOINOBOUV av& XPOVLKN GTLYMN.
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Latency vs Throughput

Optimal Rate
[ Latency
Throughput
Application

invocation rate

docs.voltdb.com
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Scalability

H duvatotnta evog cuoTAPATOC VA eTtauénOel yia va
SLOXELPLOTEL AVENUEVO POPTO.
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Eldikotepa

Av n avénon g amodoong TOL CUCTHHUATOG VAL AVOAOYLKN
TN aVENONG O€ LVTTOAOYLOTIKOUG TIOPOLC (TIPOCOI KN VALKOV),
TOTE TO CUOTNMA KALLOKWVETOL (scales).
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OpLlovTia Kol KABeTn KAlHaKwonN

e OplovTia (scale out/in): adénon/pelwon Twv KOUPwWV.

e K&Oetn (scale up/down): avEnon/peiwon Twv TTOPWV
EVOC KOMov.
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Emtiotpon)

2TO OPXLITEKTOVIKA TIPOTUTIX
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Client-Server

server
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XOpOKTNPLOTIKX

Server-based
N clients, 1 server

1OV ETIIKOWVWVOUV PETOED TOUG PE EVO CUYKEKPLEVO
TIPWTOKOAAO YLO VO UAOTIOL)GOUV UL CUYKEKPLUEVN
"epapuoyn”

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

[ ]

Server-Based
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XapOKTNPLOTIKX

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

e OL KOMBOL ETKOWVWVOUV PETAEY TOUC E EVA
OUYKEKPLUEVO TIPWTOKOAAO YO VO VAOTIOL GOV UL
OLYKEKPLUEVN "e@appoyn”

o [Napadetypata: File-sharing networks, Blockchain,
Cryptocurrencies, K.&
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Component-based
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XOpPOAKTNPLOTIKA

2XEOLOOUOC KOl OAANAETILO pOON TWV CLUOTATIKWY TOU
AOYLOMLIKOU pEow Interfaces

‘Eva component mapexel/vAoTolel eva interface kau

OTIALTEL TNV VTTAPEN/KAVEL XPHON EVOG GAAOU

XoAapr) ouvdean (loose coupling) kot dtoxwpPLOUOC
evolapepOvVTWY (separation of concerns)

Application server: To AOYLOMIKO TTOU PAOEEVEL TO
components
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Layered/N-tier

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

Database Layer

29



XOpPOAKTNPLOTIKA

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

e Frameworks: TTapEXOUV ETOLUA TIPOC XPrON KOl
TapapeTpoToinan interfaces, components & layers
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Master-Slave / Master-Replica

Slave

Master

A

h 4
‘ Slave ‘

Slave
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XapOKTNPLOTIKX

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
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Share-Nothing Architecture

CPU

CPU

BUS

Shared RAM

CPU

CPU

|

LAN

Shared Disk

CPU

CPU

|

LAN

Shared Nothing
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XOpOKTNPLOTIKA

K&Be kopfog sival aveEaptTnTog Kol AUTOTEANG.

No single point of contention (dev dtaupoipalovtal Topol,
TL.X. VAN 1 6LlOKOC).

Sharding: opllovTia eTtHEPNON TWV OEOOUEVWV.
OplovTtia kAlpakwaon (horizontal scalability) - amAn
TIPoaOnNKN KOUPwv.

H apxitektovikn ToAAwv NoSQL cuotnuatwv.
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Eventual Consistency

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

e 'Otav MAYOULV OL EVNUEPWUTELG OE LA EYYPAPN, TEAKA
(eventually) 0Aeg oL avayvwaoelg TG eyypa@ng autng Ba
ETLOTPEPYOLV TNV TILO TIPOCPATN EVNHUEPWON.

e Replica convergence (GUKALON QVTLYpAPWV)

e PA/EL (ETtiAéyouv avénuevn olaBeopotnta & peiwaon
KaBuoTEPNONG AVTL YL CUVETIELQ)

35



Message-driven/Publish-subscribe

=

"' T

Message Bus
|
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XOpPOKTNPLOTIKX

Xohapn ouvoeon (loose coupling) peta&L cuoTaTiKWY/
EQOPUOYWV

Publisher (producer): amtooToAr HNVUUATWY

Subscriber (consumer): Afyn pNVupaTwy

Topics (channels): "kKAaoelg/Bepata” pnvupatwy

Message Bus (broker): diaxepion/dpouoAoynon
LNVUUATWY CUYXPOVA I ACUYXPOVQ, UE EYYUVNOELG
OTIOOTOANG I OXL, ME XPNON OLPWV, HE PINTPAPLOUA 1) OXL
KTA.
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Epappoyeg

e Middleware oAOKANPWONG ETEPOYEVWY GUOTNUATWVY

e Emtitevén vPnAng amodoong Kat KALUAKWGONG o€
KOTAVEUNUEVO CUCTH AT

e MelovekTnuo: SQUGKOAN N cAAayn TG SOUNG TWV
LNVUUATWV
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O Maykoouiog loTtog

39



BOOlKQ CUOTOATIKX

e Client/Server
e HTTP (Hyper Text Transfer Protocol)
e HTML (Hyper Text Markup Language)

e Unified Resource Identifiers, Locators and Names (URIs,
URLs, URNS)
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Moppn evog URL

scheme://[user:password@]host[:port]/path[?query][#fragment]
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HTTP

MeBodol (HEAD, GET, PUT, POST, DELETE, k.&)
Headers (Host, Accept, Cookie, K.Q)

Status codes (200, 404, 500, k.&)

Ekdoosic: 1.0, 1.1, 2.0
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Moapadetypa

Aitnon

GET /index.html HTTP/1.1
<line feed>

ATtavVTNON

HTTP/1.1 200 OK

Date: Wed, 29 Mar 2017 14:38:00 GMT

Server: Apache/1.3.27 (Unix) ...
Last-Modified: Wed, 29 Mar 2017 01:16:05 GMT
Accept-Ranges: bytes

Content-Length: 6188

Content-Type: text/html

<html>

<head>...</head><body>...</body>

</html>
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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 ETtavarXpnolloTtoinon, TapaAANALOUOG
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Service-oriented architecture
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H kevtplkn 1O

* YTINPEGCLEG IOV ETIIKOWVWVOUV HECW EVOG TIPWTOKOAAOU
ETILKOWVWVLOC KL ElvaL;
O KOTOVEUNMUEVEC,

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

o aveEAPTNTEC TNG TEXVOAOYLAG LAOTIOINONG
(technology-neutral)

o aveEaPTNTEG TOL KaTtaokevaoTn (no vendor lock-in)

e >UvOeon TNC EPAPUOYNG HECW TNG OAOKANPWONG
(integration) Twv VTINPECLWV.
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PoAolL

Service
Broker

e Service consumer

e Service producer

e Service broker

Publish
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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.Q

51



ZnTnpoTa

Stateful vs Stateless
Attodoon
[ToAuvTtAoKOTNT

‘EAeyxog kat emaAnBevon (testing)
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SOA & REST

e EvdexOUEVWCE O ATTAOVOTEPOC TPOTIOC VAOTIOINGNG ULOG
SOA

e 'Eva guvoAo amo RESTful HTTP end-points tou
avTtoAaooouv dedopeva ag poper JSON
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H Apxitektovikn Representational
State Transfer (REST)
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RESTful APlIs

e Yidpyxouv mtavtov (Web, Microservices, |0T)
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Tt etval Tto REST

* EvO OPXLITEKTOVIKO OTUA YLO TN AELTOUPYLO TOV
[MayKOouiov 10ToV (N, YEVIKA, KATAVEUNEVWV
OLOTNUATWVY)

e OploBeTel apxEC, TIEPLOPLOUOVG KOL PACIKEC AELTOVPYIEC

e Ave€apTnTa TNG YAWOOOC TIPOYPOAUMATIOUOV, TOU
TIPWTOKOAAOV ETILKOWVWVIOG 1 TOV €100VC TWV

dedopevwVY
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YUVOTITIKX

Teooeplg POCIKEG EVVOLEC;
e Resources, Representations, Requests, Responses
E&L Paolkeg apXEC:

e Client-server, Stateless, Cacheable, Layered System,
Uniform Interface, Code on demand (TIpoalpeTIKQ)
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O@éAn

e H owotn xpnon twv RESTful apxwv BeATiwvel oAa ta

ONUOAVTIKA XOPOAKTNPLOTIKA ULOG OPXLITEKTOVIKNG:
o Amtodoaon

o KAluakwon
o ATAOTNTO
o EmekTaouotTnNTA

o AéloTtioTiax
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RESTful Web Service (API)

ATtoteAslTOL OTTO:

e Eva HTTP base URL (REST endpoint)
e Eva N meploocotepa MimeType yla Ta representations
e HTTP Methods: GET, PUT ) PATCH, POST, DELETE

59



[Mopddetypa

e Eotw pax cuAloyn (collection) amo otowela (items).

e Yrtapyouv duo Paacika endpoints:
© [baseURL]/items : Evepyeleg atn cuAAoyn (ev
OUVOAW).

O [baseURL]/items/id : Evepyeleg 0TO OTOLXELO (ELOIKQ).

e REST Calls
© GET [baseURL]/items

© PUT [baseURL]/items/32
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2UAAOYEG

HTTP
Method

GET

PUT
POST

DELETE

Evépyela

Epgpavion tng Alotog pe ta elements tou
collection.

AVTIKOTAOTOON TOL UTtapxovTog collection pe
veo collection (av vrtootnpileton).

[TpocOnkn veou element oto uttapyov collection.

Alaypapr) Tou vrtapxovtog collection (av
vrtootnpiletal).

61



2TOLYELN

HTTP
Method

GET

PUT 1
PATCH

POST
DELETE

Evépyela

AvaKTNon KOG QvamapaoTaong TOU
OUYKEKPLUEVOU item.

TpOTIOTIOINGN TOU CUYKEKPLUEVOU item.

A€ XPNOLUOTIOLEITOL EVPEWG YL Items.

AloypaPr] TOU CUYEKPLUEVOL item.
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Microservices
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Kwdikomonpeva

Microservices = SOA + Unix Principles + Agile + DevOps
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DevOps

Development

(SOFTWARE ENGINEERING)

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
L R 4 separate service...

... and scales by replicating the

... and scales by distributing these services
monolith on multiple servers

across servers, replicating as needed.

9 N ollll® 4
We We

oV oV o ®le
9 9 |l ® N 4
We e

o9V o9V oll® adl\ 4
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XOpPOKTNPLOTIKX

Componentization via services
o As in SOA

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

Products not projects
o A team should own a product

o You build it, you run it

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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