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NedDOUTTOAOYLOTIKN

» AvadEpeTol TO00 OTLC EPAPUOYEC TTIOU TIOPEXOVTOL W UTINPECLEC 1] UTTOSOUEC pEow Aladiktuou, 0G0
KOlL OTO UALKO KOl 0TO AOYLOULKO cuoTnuatwy ota kevipa dedouevwy (data centers)

> NeplhapPavel tnv amodnkevon, ta diktua, T EPAPUOYEC KOL TG UTINPECLEG TTOU TTAPEXOVTAL LECW
TOU ALaSLKTUOU OE ETILXELPNOELC KOl OFE ATOMQ

» XopoKTNPLOTIKA TNE vEPOUTIOAOYLOTIKAC:
= Kat’ anaitnon avtogfumnpetnon

Eupela npooBaon oto diktuo

MoAAaTAR HicOwon Kal CUYKEVTPWON TTOPWV

EAQOTIKOTNTA KOLL ETTEKTACLUOTNTA

MANPWHUN UTtNPECLWY avAAoya LE TNV XPAoN



Tplo eTUTEO O OPXLTEKTOVLKNC TNC
VEPOUTIOAOYLOTIKNC

» NOYLOULKO WG
urtnpeoia (SaaS)

MNepoyr| epapoy wy Baosl
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» MAatdoppa we
urtnpeoia (Paas)

»Yrnodoun wg

i Mheetdsd ppLec aveoTruine, svSLapsoo
urtnpeoia (laas)

AOYLOULKD, REITOUDYLKE GUOTHLETEL.
Meoepdedery e Windows Azure

Meep oyt Lo So oy LGN,
ywpou oto Sloko, SlkTuou,
cpéSauy o Amazon EC2




OdEAN TNC VEPOUTIOAOYLOTIKNC OTLC
ETIL(ELPNOELC

» Meilwon KOoTtouc: SleukOAuvon L0000V yLa UKPOTEPEC eTaLpeieg, petatporry CAPEX og OPEX

»A0ENON TNC AVTAYWVLOTIKOTNTAC: aUENON TNC TTOLOTNTAC TWV TIOPAYOUEVWYV TIPOLOVTWY Kall
UTINPECLWYV, HECO alénong tng avamtuéng, Staxeiptong twv aAlaywv Kat SteukoAuvon powBnong
TWV UTINPECLWV OTOUG TIEAATEC

» AleukOAuvon otnv epBabuvon tng ayopadc: SLeuKOAUVON MPOCEYYLONC TWV KATOUVAAWTWY LECW
AtadiktUou

»Evehiéia / Emektaowpotnta: Suvatotnta npoofoonc ano onoladnmote CUCOKEUN Kal OTTOLoSATMOTE
onueilo, Apeon avtanokplon otnv avénaon Tou $oPTiou PECW TNG EMEKTACLUOTNTOG

»Atlomiotia Twv uttnpectwv: dltaodAaALlon TNG APOOKOTTNG AELTOUPYLAC OE ELKOOLTETPAWPN Baon



Kootoc Capex UTTOAOVLOTLIKNG

Kepaharovyikec damavec (Capital expenditures - CapEx): Opilletol w¢ TO EMLXELPNHUATLKO KOOTOC
TIOU TIPOKUTITEL Yo TN SnuLoupyila pakpompoBeouwyv opeAwy, OTIWCE N Ayopd EVOC TIEPLOUCLALKOU
oToLXELOV

H eykatdotaon evog TUTILKOU KEVTPOU dedopEvwy meplAapBavel KOoTN OTWC:
" YALKO KoL AOYLOLLLKO

Kootog amobnkeuong

Kootocg Siktuou

‘E€oda dnuioupylac avilypadwv aocdaleiag kat apxelo8£Tnong

KOoTtog Kataokeung utoSopwy



Kootoc Opex UTTOAOYLOTLKNG

Aertoupykec damavec (Operational Expenditures - OpEx): Autéc ot darmavec oxetilovtal Pe TNV
OyOpPQA UTTNPECLWYV VLA L0 TIPOYPOAULUOTLOMEVN XPOVLIKNA TtEpiodo

Ta €€06a autd meplAapfavouv:
" EkpuioBwon AoylopikoU Kol Tpooappoyn Twv UTINPECLWY
= KAlpakwon xpewoswv pe Baon tn xprnon / ntnon
" Xpewon o€ eninedo xpHotn | opyoviopou




Software Defined Networking (SDN)
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AtapBpwon Awtktuou SDN

» Eninedo Edappoyng

Application
= ®

' MNorthbound Interface

» Eninedo EAEyyoUL

» Southbound kot Northbound
Slemadec

> Emtinedo Yrnodounc

ZxnuaTikn arreikovnon Twv emmmédwy Tou SDN (Himanshu & Thakur, 2020)



Network Functions Virtualization (NFV)

> MNpotdBnKe W¢ TPOMOC AVILUETWTILONG TIPOKANOCEWV TNC alENOoNC TWV ATALTACEWY OTOV TOHEQ
TWV TNAETUKOWWVLIWV

» AfloTtolwvTac TNV TEXVOAoyLa ELKOVLKOTIOINONC TIPOCPEPEL EVAV VEO TPOTIO OXESLOCUOU,
avATTUENC Kol Slaxeiplong umnpeotwyv SIKTUWONG

» Aladpopecg pe ta napadootaka diktua:
= Artoouvdeon AOYLOLLKOU aTto TO UALKO

= EugALKTn avamtuén Asttoupylag Siktuou
= AUVOULKNA KALLAKWON



[ TAEONEKTHMATA TOY NFV

»EveAiéia: Lo eVEAIKTO Kal TtPOCOPUOCLUO SikTuOo, Urtopel EUKOAQ va eykataoTtabel kal va
napaoxeBel eUkoAa, eveAiéla otnV KATAVOU AELTOUPYLWY SIKTUOU O€ UALKO YEVLKAC XPRONG

»Kootoc: mapexel peiwon tou kootoug CAPEX, evw e TNV auTtopatonoinon twv dladkactwyv
LELWVETOL Kot To OPEX

» Emexktaoipotnta: KALUAKWON TG OPXLTEKTOVIKAC TOU SIKTUOU TOUC 0€ TIOANOUG OLOKOLLOTEC

» AoPpAalela: oL XELPLOTEC TapEXoLV Kal Staxelpilovtal To SIKTUO, EVW ETILTPETIOUV OTOUC TIEAATEC VAl
XPNOLLLOTIOLOUV TOV SLKO TOUG ELKOVLKO XWPO KAl TELXOG tpootaciag, pe acdAaAELa EVTOG TOU SLKTUOU

» Ewkovikomoinon o€ dAAo Siktuo mapoxwv uINPECLWV: BEATIOTN KAAUYN TWV AVOYKWV TWV TIEAATWV,
arto omolodrmoTE CNUELO OTOV KOO0 XPNOLLOTIOLWVTOC TNV ELKOVLKOTIOLNON



BlBALoypadikn emokortnon — MeBodoloyla

»Na tnv evpeon NG BBAloypadiag xpnouornoldnkav NAEKTPOVIKEG TAATPOPUEG avalATNONG
ETILOTNUOVIKWYV UEAETWY KOL EPEVVWV TIOU €XOUV €KTIOVNBEL KATA TNV TEAeUTOLO SEKAETLA

»Ta epyaleia mou xpnolponotonkayv sivat:
. Scopus
Il. IEEE Xplore
IIl. Web of science

>l tnv evpeon Twv ApBpwv xpnotpomoLOnkov AEEELC KAELOLA OXETIKEC LLE TO QVTIKELUEVO:

"Cloud computing,
CAPEX,

OPEX,

Cloud economics,
SDN

NFV



[Tivakac Avalvonc ApBpwv

Suyypadiag/eig

Mapoxot Yinpeolwv / EMUXELPAOELG

MAeovekTnua veoUTTOAOYLOTIKAG

Gentzoglanis (2011)

Yeboah-Boateng & Essandoh, (2014)

Ananth & Sharma, (2016)

EmixelpnoeLg

ETlXELPNOELG

ETUYELPOELG

LEYLOTOTIOINON TNG TMAPOYWYIKOTNTAG MEOW TNG QUTOMATONOINONG TWwV SlEPYCLWV
TAPOYWYNG Kot EAEyyou

HElwon Tou EMeVSUTIKOU KLvSUVOU

JNUAVTLKO KivnTpo uloBétnong n ueiwon tou kdotoug CAPEX kat OPEX

Uelwon Twv KEGAAALOUXLKWV Kol AELTOUPYLKWV €68 WV
evehLia
€UKOAL oTOV TPOTIO SLAXEIPLONG TOU CUOTALOTOG

OTNV MEPIMTWON TWV WOLWTIKWYV SIKTUWV, Slatrpnon tou OPEX og otaBepo emimedo




[Tivakac Avaluonc ApBpwv (I

Naudts et al., (2012) Napoxot Yinpeoiwv Meiwon CAPEX kat OPEX péow tng apxLrektoviknig Siktiouv SDN Kat tTng Xpriong Tou mpwtok6AAou OpenFlow.

3e oxéon pe éva napadootakd diktuo, propei va emiteuxBei peiwon CAPEX:
= Katd 13.81% pe tnv Xprion €vog Siktiou SDN

Katd 58.04% pe TNV Xprion VoG Kowoxpnotou SDN Siktuou

Naudts et al., (2016) Ndpoxot Yinpeotwv Xprion tou SDN pmopet va emudépet:
= ueiwon CAPEX éwg 65%
= uelwon OPEX éwg 35%

Karakus & Durresi, (2018) Ndpoxot Ynnpeowwv = avénon tou kdotoug otav auédvetat To MTARBOG tou e€omAlopol

= 0 QUTOUOTIONOG KOl O TIPOYPOUUATIONOG EXOUV GNUOAVTLKO QVTIKTUTIO 0TNV SLapopdwan Tou KOGToUG

Hernandez-Valencia et al., (2015) MNdpoxot Yinpeotwv H peiwon tou OPEX emnpeddetal amo:
= TNV ELKOVLKOTIOLNON TWV ELSIKWV AELTOUPYLWY SIKTUOU,
= ™ Xprion tou Siktvou,

= ™ npoBupia eLoaywyng Kawotopiag




[Tivakac Avaiuvonc ApBpwv(lll

Bouras et al., (2016) Ndpoxot YitnpeoLwv H edbappoyn kat n a§lonoinon Twv TeXVoAoyLwv atXpg anoteAouv npoin6Beon yia Heiwon Tou KGGTOUG WG Kat Avw Tou 60%

Mnopei va npoodépel mbavi peiwon:
= OPEX éw¢ 63%

CAPEX ¢w¢ 68%

TCO £wg 69%

Sherry et al., (2012) ETXELPAOELG Me tnv e§wTtepLkr) avabeon UMNPECLWV EMLTUYXAVOVTAL :
= vPnAd mocootd g§otkovopnang CAPEX
= gueliia

= EMEKTACLLOTNTA

Mamushiane et al., (2018) MNdpoxot Yinpeotwv H Kkowr xprion umoSouwy apxLtektoviknig SDN emttuyxdveL:

- uelwon tou xpovou andoBeong CAPEX

- Meiwon CAPEX oto 50%

= uelwon OPEX oto 40% kat Statripnon otabepol KOOTOUG
= Snuoupyia avtaywviopol

= QVATTUEN OLKOVOUIAG OVOTTTUGOOUEVWY QYOPWY




[Tivakac Avaluvonc ApBpwv (1V

Mamushiane & Dlamini, (2017) Napoxot Yrnpeoiwv H alonoinon twv texvoloytwv SDN kat NFV anoteAei tnv BéAtiotn Avon yia thv BeAtiwon twv urtoSopwv

= HewwveL ta CAPEX kat OPEX
= ETUTPENEL TNV £i0060 VEWV TAPOXWV OTNV Ayopd

= BeAtiwvel ta rpoBAfpata kdAudng Siktiou

Mas Machuca et al., (2018) Emuxelprioslg E€owkovopnon CAPEX kat OPEX péow:

= NG QUTOMOTOTOINONG ToU SLKTUOU,

= ™G 0pbg SLaoTtacLloAdynong tou aAAd Kot
= ™G AoYLKAG SLdtaéng Tng TomoAoyiag

Rajasingh & Wesley, (2020) MNapdxoug Yinpeotwv H vedoUmoloyLoTikr) Umopel va GUVEPALEL OTO £€PYO TNG ELKOVIKOTIONONG HEOW TNG TTAPOXNG:
- EMEKTOOLUOTNTAG
= guelifiag

= KALLAKWONG

MNpoodépel peiwon:
- CAPEX oto 86%
- OPEX ot0 17%

TCO oto 31%

Tallon et al., (2020) Napdxoug Yinpeoiwv HETATPOTTH KEGAAALOUXLKWV SAmavwV o€ AELTOUPYIKA £§06a

od£An enektaoLlpoTNTOG Ko EVEALiag




AmnoteAeopoto — 2ulntnon
[Tapoyxol Yrinpeolwyv

»Metafoon HLEPOUC TWV EPYACLWY TOUC 0To VEPOC Suvatal vo TpoohEPEL CNUAVTLKN PElwon
oto kooto¢ CAPEX

»H xpnon umtodopwv HECW TOU VEDOUC UTTOPEL VA LELWOEL ONUAVTIKA KoL ta £€0da OPEX

»H xpron apxttektovikwyv SDN kot NFV, p€pel moANATTAQ TTAEOVEKTAMATA YLOL TOUG TIOLPOXOUG
SIKTUWV:

" peiwon kootouc e€omALlopoU,

" pelwon KaTavAaAwonG EVEPYELOC

" pelwon xpOvou eLoaywYnS VEWV UTTNPECLWY OTNV ayopa
BeAtiwon tN¢ AsltoupykoTnTAC SIKTUOU

TtoAU uPnASTEPO BaBUO AEITOUPYLKOU QLUTOUOTLOUOU
OTTAOTIOLN O ETUXELPNOLAKWY SLASLIKACLWY

KALLAKWON KoL TNC EVEALELL



AmnoteAeopoto — 2ulnTnon
ETtiyelpnoeLc

»H petaBaon oto védoc amoteAel Tnv BEATiotn AVon kabwc Bonba va petatpePpouv ta £€oda
CAPEX oe OPEX

»H vedoimoloyloTtikn BonBaA TIC ETLXELPACELC VA avaTTTUEOUV TNV ETILXELPNMOTLKA
SpaocTNPLOTNTO TOUC UE LELWMEVO KOOTOC KoL LEYAUTEPN eVeALEia pEow:
" Tng SteukoAuvonc tng Aettoupylag
" Tng amoduync kepaAalovxkwyv e€06dwv, xwplic emBdapuvon pe avénueva AettoupyLka £€oda
" Tng avénong TnNG mMoPOywyLlKOTNTOG
" Tng eukalpiog emevéuong otnv avamntuén kat feAtiwon Twv Mpoioviwv
" Tng BeAtiwong tnS KvNTLKOTNTAC TWV £PYAlOUEVWV
" Tng SlteukOAuvon Twv SLEPYOOLWV TTOPOYWYN G KL EAEYXOU



AmnoteAeopoto — 2ulnTnon
Etatplec

»H e€wteplkn avabeon vnnpeotwv npoodEpel uPnAd moocootd e€okovopnong Kepaiaiwyv
epooov bev eival anapaitnto va damavnoouv Kkepaiala yo tTnv dnplovpyia umtodopwv

»OL eTapiec amoAapPavouy MAEOVEKTAMATO EVEALELOC KOL ETIEKTACLLOTNTOC TWV UTINPECLWV
VEPOoUC UTtopEL vaL TpooPEPEL TOUC KAT amaitnon UTTOAOYLOTIKOUC TTOPOUC

> 2TOV TOMEQ TIAPAYWYNC EVEPYELAG, TtPOOPEPEL TTOANATIAA ODEAN LECOW TNC OVATITUENG KOl
xprnong SIKTUwv enikowvwviag nou Baoilovtal otnv texvoloyio SDN/NFV

» E¢owkovounon CAPEX kat OPEX péow:
" quTtopatomnoinong tou Siktuou,

" 0pOn¢ SlaotacloAdynong Ko

= AoylkN G dLataén tng tomoAoyilag wote va apexeTaL n PEATIoTN AVoN yLa TV Asltoupyla Ko Tov EAey)0
TOU CUOCTAMATOC TIOPAyWYNS



YUUTIEPOOMATO

»H vedoUTOAOYLOTIKA:
" ETUTPETEL TNV KOLVOTOULQ,

" Mewvel dpapatika ta kootn CAPEX kot OPEX
= Auéavel tnv eveliéia
" MEWWOEL TO XPOVO ELCAYWYNC OTNV OlyOPA VEWV TIPOLOVTWV KAl UTINPECLWV

H petatomnion KAmowou PEPOUC 1) OAOU TOU £pyou oTto VEPOC Uropel va BonBrioeL og onuavtikn
g€olkovounon tou etnolou tpolmoAoyLlopol twv T, n omoia pnopetl eite va entotpadet otnv
eTapeia, eite va emavenevduBel ota mAaiola TNC avATTTUENG KOl TNE KOLLVOTOULOLG



MeAOVTIKEC KATEVOUVOELG

» Q¢ peAovtikn katevBuvon, 6o pmopouoayv va TipAyATOTIOLN 00UV MEPALTEPW EPEVVEC OXETLKA
LLE TNV TTOOOTLKOTIOLNON TWV OLKOVOULKWYV ETLITTWOEWV TNG VEPOUTIOAOYLOTLKNC OTLC ETILXELPNOELC.
Entiong, n peA€tn avtn Ba pnopouvoe va npaypatonolndel kat og dtadopetikolc KAAOOUC, OTIWC
yLa apadelypa otov KAado tne ekmaidevonc n otov kKAado tnc Bropnxoviag, otov KAado
TIAPOXNG UTINPECLWV KATT., WoTE va dLlepeuvnBetl kal to emninedo oto omoio pnopel va emitevyBetl

géolkovounon oto CAPEX kat OPEX.




MeMovtikec kateuBuvoelc (I1)

» Ao tnv aAAn mAevpad, Ba TV XpHoLUo, val LEAETNO0UV oL ETUWMTWOELS TNG VEPOUTIOAOYLOTIKAC
TOOO OTOV LOLWTLKO 000 Kol oTov SNUOOLO TOUEX, LE SLEPEVVNON TWV TPOTIWV HE TOUC OTTIOLOUC
UTTOpOoUV va. cUMBAAOUV N XPRON TWV TEXVOAOYLWYV OLLXHAC KoL TWV CUYXPOVWV SIKTUWV yLla TNV
géolkovopnon kedboaaiwv ko og €Bviko emninedo.

»Mua akopa katevBuvon HeANOVTIKAC epyaciag Ba prmopovoe va ival o oXedLaopOC eVOG
nebodoloykou mAaLoiou, To omolo Ba prmopei va mpoBAEMEL Kol va uTtoAoyileL To emimedo NG
g€olkovopunong nou Ba mpoodEpeL n xpon tng vedolmoAoyLloTiknc. Auto to epyaleio Ba gival
o€ B€on va BonBa TLC ETILXELPAOTELC KOLL TOUC OPYAVIOUOUC VO GUYKPLVOUV KOl VO EKTLUACOUV TLG
KATAAANAEC OLKOVOULKEC aleC TTOU UTTOPOUV VAl TOUG TIPOooPEPOUV oL AUCELG UTTOAOYLOTLKOU
VEPOUC KOl 0TN CUVEXELO v artodacLloouV yLa TNV Xprion Toug n tThv anoppdn touc.



MeMovtikec katevBuvoelc (lll)

»TéAocg, Ba prmopoloE va TPAYATOTIOLNOEL TTOOOTLKI) KOl TIOLOTLKI) EPELVA OXETLKA LE TO €Mimedo
£€0LKOVOUNONC IOV TIPOKUTITEL ATto TNV edappoyn Twv texvoAoylwv SDN kat NFV, aAAd kat armo
Tov cuvouaouo Twv duo. Oa ntav eniong xpnoLpuo va eEetaoBel 0 TPOTTOC LE TOV OTIOLO, N
géolkovopnon Ba pnopel va EMNPEACEL TNE EMLXELPAOELG 0TO va anodaocioouvv va petaBouv oto
VEPOC, KAvovTac Xpnon mponyUEVWY SLKTU WV 0w To 5G, kaBwc kall Tnv emidpacn mou €xouv
Ta ponypeva diktua otnv e€otkovopunon tou CAPEX katl tou OPEX 1000 yLa Toug mapoxouc 000
KOLL YLOL TLG ETILXELPAOELC.




2AZ EYXAPIZTQ!




