Mikpoinnpeciec Kot YToAoyioTikO NEQOC:
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2 KOTOG:
ATOO0TIKOTEPT YPTGT VITOAOYIGTIKOV TOPWV, LEGH TNG ¥PNONG TNG OPYLITEKTOVIKNG TMV
UIKPOVTNPEGLOV, UE GKOTO TN LEIMOT TOV KOGTOVS AELTOVPYINS EPOUPLOYDV.

2TOYOL:
» Ymoloylopuog £01KOVOUNONC VTTOAOYICTIKOV TOP®V GTNV APYITEKTOVIKY TOV LKPODTNPECIDV
CUYKPLTIKA LE TN LOVOALOIKT] OPYLTEKTOVIKT
» Epunveia e mapoamdve E0IKOVOUNOTC GE OIKOVOUIKO OQPEAOG
» Tlpdtaon KavoTdpov TpOTOV KAUAK®GNC vTodoyEwy (containers)
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» Oeopntikd YroPabpo » Melét mepintmwonc

» Ilepaportikn avémtuén > Xoumepdouorto
» Ilepapotikn avdivon » Ilepropiopot

» Otkovouk” avaivon » MeAMOVTIKEG TPOEKTAGELC
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Y moAoY16TIKO VEPOC:
To vmoAioyiotikd vépoc (cloud computing) eivor n 6140gom VIOAOYICTIKOV TOPWOV UECH
OLOIKTOOV, amd KEVTIPIKA GLOTNUATH TOV BPIGKOVINL OTOUOKPUGUEVO OO TOV TEMKO ¥PNoTh,
T0, OOl TOV EELMNPETOVV AVTOUOTOTOUDVTOS OLUOIKAGIES, TOPEYOVTOS EVKOAMEC Ko gveMéio
GUVOEGTC.

Yvpeovia o eninedo vanpeciog (SLA):
H SLA anotelel pio coppovia, tomikn 1 dtonn, petad meAdtn Kol Topdyov vanpeciog,  omoiao
TEPIAOUPAVEL GUVETELEG OTO TN UN TP OT TOV 6TOYWOV 6€ eninedo vanpecsiog (SLOS), mov £xovv
1e0el, faoel TV dekTOV o€ eminedo vanpeoiag (SLIS).

Docker:
To docker amotelel o TAATEOPLA AVOIKTOD KMOOIKO TOV EKTELEL EQAPLOYEC Ko KOOIGTA,
EVKOAOTEPN TNV avATTTLEN Kol TN dtavoun Tovg. Ot EQapPUOYEC OVTEC EIVOL GLOKEVAGUEVEG UE
OAEC TIC VTOGTNPIKTIKEG ECAPTNGELS GE LU0 TUTTOTOULLEVT] LOPPT] TOL OVOUALETOL DTTOOOYENS
(container).
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MovoMmOikn ApyLtTEKTOVIKN APTEKTOVIKT] TOV MIKpOUTNPECLAOV

ATAOC GYEONAGUOC EQAPLLOYNS [ToAVTAOKOC GYEOAGUOC EQAPLLOYNG

EvkoAn avdmtuén pikpov pey€0ouvg epappoyn Emnpoc0etn dokonn dueKoAia yio avAmTuEn
UkpoL ueyeBovg epapuoyng

AvevONnTOoG PEYAAOG KMOOTKOG Eeotkevpévo koppdTio Kaotko,

AoKOT™ YPNOCT VTOAOYIGTIKOV TOP®V ATO00TIKOTEPT) YPTOT VITOAOYIGTIKOV TOPDV

Apyn avATTLEN KOUVOUPI®V YOPUKTNPLOTIKDV Mikpd¢ KOKAOG avATTLENC VE®V YOPOKTI|PLOTIKDV
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Create books

[ submit
Create videos

[ suomit
Search

[ submit

Ynnpeoieg E@apuoync
» Web: Epgoavilel Ta amoteAéopotao g vanpeciog Search
» Create Books: Eiodyet to 6voua tov BipAiiov otn PBdon

OEOOUEVDV
» Create Videos: Eicayel 1o 6vouo g touviog otn fdon
OEOOUEVDV

» Search: Ava{ntel to évopa ¢ toviag 1 Tov PifAiov wov
mopeiye o xpnotng o1 Pdon dedouEVOV

» Nginx: ApopoAoyel To ortuoTo

» Mongo: Kpatdaet evepyn ) Pdon dedouévmv
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Epyaleio Xpnon oty EQuPuroy)

Node.js - Express
NPM

NGINX

JSON
MongoDB

Apache JMeter

Docker Stats

To back-end ¢ epapuoync

Emtpénel ™ cuveyn OloyElpion TV TAKETWV
node.js

ApOLOAOYEL TO, OLTILOTO OLVAUESH, OTIC
LUIKPOUTINPEGLES

Amotelel TNV LOPPT] AVTOALAYTG OEOOUEVOV
Amnotelel ) oyeciakn Paomn dedouEV®V

Amotelel Evo AOYIGUIKO avotyToL KMotka Java Kot
XPNOLOTTOLEITAL KOTA TIG QOKIUES

Y moAoyilel TG LETPIKEC TV VITOOOYEWMV
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Dockerfile:
Etvon éva apyeio mov amoteAeiton and pia GeEpd EVIOA®V, vTevuva
Y10 T ONUIoVPYia VO LITOOOYEN
Docker-compose.yml:
Apyeio vrevBuvo Yo T ONovpYia EVOC 1] TEPLIOGOTEPMV VIN|PECLDOV
>unvoc Docker (Docker Swarm):
Xpnowomnotei to docker-compose.yml kot eivort vrevbvvn yio v
EVOPYNOTPOCT] TV VITOOOYEDV
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Monolithic

Web
Create Nginx Create

Books Videos
Search

Create Create
Books Videos
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Opla ypnong eneCepyacTIKNC OVVAUNG:
» 8 mupnveg 610 EKACTOTE GEVAPLO
» 10% avdtepo 6p1o 6ToVG LITOdOYEIS TV uikpovirnpeaia Search, Web, Create Videos, Create

Books
» 100% avotepo 6plo otovg vodoyeic ¢ vanpeciag Monolithic kot ¢ wikpodmnpesiog
Ngnix
Kavoveg khipdkmong cevopiov:
» Monolithic & CPU Usage: <=80% tov opiov As page load time goes from:
. 0 4
N SL',A\' 100% TO}) Op1ov , 1s to 3s the probability of bounce increases 32%
» Xpovoc avtamokpiong 95% < 3 devtepoALnTmdV —
HaPaHSTPm SOKI“H(DV: 1s to 5s the probability of bounce increases 90%

» 17,500 cutuorta

» 175 XPNOTEG 1s to 6s the probability of bounce increases 106%
»  Avuoatoa pdvo 6to yopoktnplotikd Search

» H pkpodmmpecsio Mongo dev Aapupdavetot vaoyy

1s to 10s the probability of bounce increases 123%
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1.4 -SLA 1.8 - CPU Usage 5 - Monolithic

® Monolithic 0.00 0.00 5.00
m Search 0.10 0.50 0.00
m Create Videos 0.10 0.10 0.00
= Create Books 0.10 0.10 0.00
Web 0.10 0.10 0.00
Nginx 1.00 1.00 0.00

Yevapro, Xpion Average Median 95% Line Error %

SLA 1.4 1,529 1,575 1,814 0

CPU Usage 1.8 648 606 1,233 0

Monolithic 5 76 70 138 0
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XOopOoKTNPIOTIKA TILOAOYLOKOD TAGVOD: Netflix.com:

» RAM: 32 GB » Emokéyelc: 2 dicekotoupuvpio,
»  Amobnkevtikog ywpoc: 30 GB SSD » Emim\éov ohvoeopol kdbe emiokeync: ~4
» Tlupnveg enelepyaot: 8 Y TOAOYIGHOC OLTULATOV:

»  Agrtovpyko cvotnuo: Linux 4 % 2,000,000,000

, , , = 2,873,563 armmuoto ava
Twéc Typworoyloxkav TAdvov: 29%24x4

» Amazon Web Services: $747 avd uiva 15 Aemta
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Kootog Yroloyiotikov NE@ovg

$100,000.00
$60,000.00
40,000.00
$ $21.663.00 $28,386.00
$0.00
SLA CPU Usage Monolithic

Yevapua Xpion CPU Avaykec CPU Négpog Y VOVOMKO T0GO $

SLA 1.4 23,100 29 $21,663.00

CPU Usage 1.8 29,700 38 $28,386.00

Monolithic 5 82,500 104 $77,688.00
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[Tapdpetpot peAétn mepinTtmOoNG:
» Xvvolo Videos/Books: 150

Opra ypMong eneEEPYUSTIKNG OVVOUNC:
» 10% avdTtepo OPLO GTOVE VITOSOYEIS
TV kpovmmpecio Web, Create

» Threads: 750 Videos, Create Books
> Loop Count: 500 » 100% avotepo 6plo GTOVG VITOOOYELC
¢ vampeciag Monolithic kot tov
» Hapatnpriceis: 375,000 wkpovmnpestov Ngnix kow Search
» Xoapaxktnplotiko: Search
» Xpovog: ~15 Aentd
Xevaplo Ymoooysic ApOuog IMupnvev Mécoog 0pog 95% Line
SLA 3 Search — 2 Nginx 5.3 1,931 2,309
Monolithic 10 Monolithic 10 1,737 2,611
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53-SLA 10 - Monolithic
= Monolithic 0.00 10.00
m Search 3.00 0.00
m Create Videos 0.10 0.00
= Create Books 0.10 0.00
Web 0.10 0.00
Nginx 2.00 0.00
Yevapro AprOpog Mopnvaev Avaykec oto NEQOG Yvvomko Kootog
SLA 5.3 8 $747
Monolithic 10 16 $1,494
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Eveléia pukpodnnpeciov:
H gveM&io mov mpoc@EPETal LECH TNG OPYITEKTOVIKTS TOV UKPODTNPESIOV avTicToOuiletl To
eMIPOGHETO KOGTOC AOY® EIKOVOTOINGNG KOl ETKOVOVING TV VITOOOYEWMV.

KApdkmon Bdcel 1ov ¥pOvov avtomoKplong:

KApok®vovtog toug vmoooyeic BAcel Tov ypdvou avTomdKplons TOV ITNUATOV, ETLTVYYAVETOL
ATTOOOTIKOTEPT] YPNOT VITOAOYIGTIKMV TTOPWV, ONANOT EE0IKOVOUTNGT] VTOAOYIGTIK®V TOP®V
72%, pue un acONTO AVTIKTLTO GTNV IKAVOTOINGN TOV YPNOTN.

[c0moon €E01KOVOUNGT TEYVIKOV-YPTLOTIKOV TOPOV:
Méom NG TEPAUATIKNG AvVAALONG Kol TNG LEAETNG TEPITTMOOTC OUTIGTOVETOL LEIMOT 01N

YPNOT TV VITOAOYIGTIKMV TOPWV, 1 OToiol LETAPPALETOL GE 1IGOTOCT LEI®OT YPTUATIKOV
TOPWV.
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IIepropiopoi Melhovtikéc Ilpoextdoelc

Teyvukot: Teyviknc okomidc:

» Kubernetes »  AvTopaTomoineT KAUAK®ONG

» Ymoloylotikoi TOpot > Meyalutepnc KApoKaG GEVAPLO OOKIUDV

» Al\o €100G EQUPLOYNC > Avantoén aAlov €l00vg EpapPULOYNG
Owovopkot: 21 mpadn:

» Ebdpeon TiHoAoy1ok®v TAAVOV » Owovoutkn peAétn oe fabog ypovov

»  Owkovoutkn ToOpot » Owovoulkn peAéTn oamd 11 TAELPAE TOL

VITOAOYIGTIKOD TTOPOYOV
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Evyoapiotm yio tnv T1pocoyn cog.
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