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O AyyeAibdng Ayyehog

SnAwvw umevBuva oTL:

1) E{potl 0 KATOXOC TWV TVEUMOTIKWY OSIKOLWHATWY TNG MPWTOTUTING QUTAC
epyaciag kat and oco yvwpilw n epyacia pou e cukodaviel mpoocwna,

oUTE MPOCOPBAAEL TA MVEU LATIKA SIKOLwUATA TPITWV.

2) Arodéxopal otL n BKM pmopel, xwpil¢ va oANAEEL TO TEPLEXOUEVO TNG
epyaciag pou, va tn SlaBéosl o nAekTpoviky Hopdry HEoA OO TN
dndlakn BiBAoOnkn tng, va tnv aviypael os onolodAmote HEco n/kat
oe onolodnmote HopdOTUTIO KABWCE KOL VO KPOTA TIEPLOCOTEPA ATIO €val

avtiypada yla Adyoug cuvtrpnong Kot aopaAeLag.



EYXAPIZTIEZ

H mnopovuoa Outhwpatiky epyocia ulomow)Bnke ota mAaicla Ttou [MpoypAUHATOq
METAMTUXLOKWY 2ZTMOoUSWV Tou TUAMOTOG MANPodopkng Kot TNAEUATIKAG OTO XaPOKOTIELO
Mavemiotrulo ABnvwv.

Oa nBela va euxaplotiow Slaitepa tov kKUplo Aaldako Baoilelo, pélog EAIM, ywa tnv
urnootnplen kat tnv BonBeta kab’ OAn tnv dLapKeLla TNG epyaciag.
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NepiAnyn ota EAAnVIKA

H ewovikomoinon (virtualization) elval pio texvoloyila Tou Hag €MITPEMEL TNV SnUloupyia
ELKOVIKWV OVTOTATWYV, UETAOXNUATIlEL TOUC OPOUG Tou pag Sivel To UAKO (hardware), 6nwg o
enegepyaotnG, N UVAUN, 0 oKANPOG Slokog Kal n kdpta SIKTUoU yla va SnULOUPYAOEL HLo

TIANPWC AELTOUPYLKN ELKOVLKI INXQAVI TIOU UMOPEL VAl EKTEAECEL TO AELTOUPYLKO GUOTNUAL.

To virtualization emutpémnel TNV KAAUTEPN A€LOMOINON TWV CUVOALKWVY TTOPWV EVOG CUCTHOTOG
HE BAoN TIC AVAYKEC TWV XPNOTWV aAAd Kal TwV ePpapUOywV, ETE AUTO £ival EVOG TTPOCWTILKOG

UTTOAOYLOTHG, £ITE Lo cuoTOLYlO OTTO Sserver.

O okomog TNE gpyaciag NTav va aflomoL)CoUHE Hla cuotada eEUTINPETNTWY TOU TUAHUATOG
TANPOdOPLKAG KL TNAEUATIKAG Tou Xapokormiou Mavemiotnuiov, eykoBLOTWVTAG OE QUTAV
Aoylouiko virtualization tn¢ VMware wote va pmopel va xpnotpomnotnBet yia tn dnuiloupyia Kat
Slaxeiplon virtual machine amd eknmaldeutég Kal ¢oltnNTEG TNG OXOANG. Ita mMAaiola AUTAG
Swadkaoiag avalloape TG AUOELG virtualization Tou UTAPXOUV AUTH TNV OTLYUN OTNV ayopa

KOl KAVOLE ULla oUYKpLon UETAEY TOUG.

Itnv napoloa gpyacia Kavape eykatdotaon tou VMware ESXi 6.0 type-1 hypervisor ot 4
Sun Blade X6270 M3, ta omnoia dtaBétouv amnod 2 tetpanvpnvoug Intel Xeon E5-2609 2.40GHz,
96 GB ram, 271 GB storage, 6Uo Gigabit Ethernet controller kat évav Dual 8 Gigabit (Gb) Fibre
Channel (FC) Adapter ywa tnv ouvdeon toug o€ €vav Koo kal toug 4, SUN Fibre channel disk
2.73 Th. Ztnv ocuvéxela Kavape sykataotaon tou vCenter Server 6.0 To omoio eival kal Tto
KEVTPLKO SLaxelpnoTiko epyadeio 0Ang tng virtual umtodopung, Tou UAKOU Twv server, aAAd Kot

TwvV virtual machine mou Ba dnuloupyol ue.
AdoU OAOKANPWONKE N gyKATACTAON KAl N TAPOLETPOMOLINGN, €XOUUE TOV TIANPN £AEyXO

OANG NG €yKaTAoTaonG oo omolodnmote onpeio kal umoAoylot pEow evog web interface,

tou vSphere Web Client.

NEEELC KAEWBLA: VMware, virtualization, virtual machine, datacenter



Abstract

Virtualization in computing is the creation of a virtual version of something, such as an
operating system, a server, a storage device or network resources. Hardware virtualization or
platform virtualization refers to the creation of a virtual machine that acts like a real computer

with an operating system.

By virtualizing the hardware and allocating parts of an infrastructure based on the needs of
users and applications, the available computing power, storage space and network bandwidth it

can be used much more effectively.

The purpose of this thesis is to fully utilize a cluster of servers in the Department of
Informatics and Telematics of Harokopio University by installing a virtualization suite from
VMware in order to create and manage virtual machines by the university stuff and the
students. We analyzed the virtualization products that can be found in the market today and

made a comparison between them.

In this project we installed VMware ESXi 6.0 type-1 hypervisor in 4 Sun Blade X6270 M3, that
use 2 Quad Core Intel Xeon E5-2609 2.40GHz, 96 GB ram, 271 GB storage, two Gigabit Ethernet
controllers and one Dual 8 Gigabit (Gb) Fibre Channel (FC) Adapter that we used to connect to
a SUN Fibre channel disk 2.73 Th. In addition we installed vCenter Server 6.0 which provides a
centralized platform for managing our virtual infrastructure and the virtual machine that we

will create.

In the end, after installment and deployment we were able to have full control of everything

through a web interface, vSphere Web Client.

Keywords: VMware, virtualization, virtual machine, datacenter
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KEDAAAIO 1

Etcaywyn oto Virtualization

210 kedAAalo autod Ba doupe T lval to virtualization otnv emotAun tng MAnPodopLKAG,
ToLeg duvatotnteg pag Sivel, ylati ta teAeutaia xpovia yvwpllel avodo n xprion Tou, TIOLEG oL
Slapopég pe 1o cloud computing kot moleg eival ot o Sadedouéveg €dapUOYEC TOU

XPNOLLOTIOLOUVTAL QUTH TNV OTLYUN.

1.1. Tuelvau virtualization

To virtualization elvat pa texvoloyila mMOU HOG ETUTPEMEL VO SNULOUPYOULE ELKOVLKEG
(virtual) ovtotnteg (emefepyaotég, pvnun, okAnpoug Slokoug, SIKTUAKEG KAPTEC) MAVW OTO
umapyov UALKO (hardware) kot va TIG XPNOLUOTIOLOUE Yl TNV SNULOUPYLO ELKOVIKWV UNXOVWV
(Virtual machines). Ztnv mpa&n UMOpoUUE €XOVTAG VAV Server va TPEXOUHE TIAVW TOU €va I
neploootepa virtual machine (VM), ta onoila AettoupyoUv avefdptnta to £va ano to aAAo, cav
va elxe to kKobBéva Eexwplotd hardware pe 8IkO TOU AE£lTOUPYIKO oUOTNUA, va T
Slaxelpllopaocte OAa amd €va Kowo meplBAaiiov, akopa Kot va dAAG{OUME XOPOAKTNPLOTIKA

TOUG.

Traditional Architecture Virtual Architecture

Ewova 1: ZuuBartikn vs Virtual apyttektovikn [6]



Jav texvoloyia Eekivnoe tnv dekaetia Tou 60 amo tnv IBM. To 1972 kukAodopnoe To
VM/370 (Virtual Machine Facility/370) to mpwTto AELTOUPYIKO GUGTNO TIOU EMETPETIE TNV TTANPN
dnuoupyla kot ektéAeon virtual machine, aAAd oL MPWTEC OUYXPOVEG EUTIOPLKEG AUCELG
g€pxovtal to 1999 amd tnv véa Ttote etalpia VMware, n omoia Snuoupysel to VMware
Workstation, To omoio £€6wve TV SuvaTOTNTA OTOUG XPROTEC PC VO TPEXOUV TAUTOXpova oTo (6lo
punxavnua, Windows 95, Windows NT kat Linux. To 2001 Byalel Ta mpwTta mpoidvta yLa server,
T0 VMware GSX Server kat to VMware ESX Server. H Stadopd petal twv 2 ival OTL TO MPWTO
elval type-2 hypervisor (hosted), To omoio onuaivel OtL TPEXEL MAVW QMO €va AELTOUPYLKO
ovotnua, evw to Sevtepo eival type-1 (bare metal | native) hypervisor kat tpéxel aneuBeiag

navw oto hardware.

TYPE 1

native
(bare metal)

Ewkova 2: Type 1 vs Type 2 hypervisor [3]

O Hypervisor gival to Aoylopikd to omoio dnuiloupyel kal Tpéxel ta virtual machine. To
punxavnua oto omnoio tpéxel o hypervisor ovopaletat host machine kat kaBe virtual machine to
ovopaloupe guest machine. Ta virtual machine amoé tnv aAAn slvat pa MARPNG Mpocopoiwaon
(emulation) €vog UTIOAOYLOTIKOU OUOTHUATOG TO omolo €xeL TNV Sduvatotnta vo TPEXEL €va
AETOUPYIKO OUOCTNUO TIAPOHEVOVTOG OTTOUOVWHEVO amd GAAAL TIOU UIOPEL va TPEXOUV

TAUTOXpPOVA OTO (810 pnxavnua.



1.2 TUmou virtualization

Ol BaoKEG TeEXVIKEG UAOTIONONG Tou virtualization eival 3

Ap App | App pp

Modified Modified

GuestOS | Guest OS GuestOS | Guest0S

App App

Bins / Libs Bins / Libs

Hypervisor Hypervisor

Host OS Host OS

Hardware Hardware Hardware

Full Virtualization Paravirtualization OS Level virtualization

Ewkova 3: Tumod virtualization [46]

e Full Virtualization

Itnv uvlomoinon tou full virtualization xpnowwomnoleitat hypervisor tumou 1, o omoiog
ETILKOWVWVEL AUECA LE TOV EMEEEPYAOTN KaL TO storage tou puoikoL erumédou. AnpLloupyel €tol
pLa evélapeon mAatdopua mavw otnv onola TpExouv ta VM kal poodidel amoAuTn autovouia
HETAEL TOUG aKOUA Kal av TPEXOUV TAVW oTo (6lo puoko eminedo. Emiong dlaxelpiletal kat
napakoAouBel (monitoring) Toug MOPOUC TOU CUOTNUATOG. TO AELTOUPYLKO CUOCTNUA TIOU
eykaBiotatat ce VM oe autol Tou €l60UG TNV UAOTOLNON TPEXOUV KOAVOVLKA OOV yLoTav
eykataotaon amneuBeiag oto hardware, xwpi¢ va kataAafaivouv OTL TIPOKELTAL VIO ELKOVLKO

ocuoTnua.

e Para-Virtualization

Y€ auTr TNV TEXVIKA UAomoinong ta VM €xouv yvwon yla tnv Umapén Twv umoloimwyv apeoa
KOL O TIUPAVOAG TOU AELTOUPYLIKOU CUOTHUATOG Ttou gykaBiotavral, €xelL Tpomomnolnbel wote va
ovaAdBel autod tov poAo. Ie auTH TNV MEePMTwon kabs VM pmopel va KAvel monitor tou
€0UTOU TOU OAAQ KoL TwV uTtoAoinwy Tou Bplokovtal mdvw oto dLo puoikd cuotnua. Mo autd
Tov AOyo o hypervisor xpelaletal Alyotepoug topoug yla tnv Staxeiplon twv VM mou tpéxouv

TIAVW TOU.
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e Host Based | OS Based Virtualization

e auth Vv péBodo Sev amatteital n xprion Hypervisor kat ot duvatdtnteg virtualization
€XOUV VoW UATWOEL 0TO AELTOUPYLKO cUOTNUA TTOU TPEXEL oToV host. Autd onuaivel mwg OAa ta
VM evw elval anopovwuéva, Ba TpEXOUV avayKaoTKA TO (510 AELTOUPYIKO CUCTNUA, YO QUTO

TOV AGYO QUTA TO CUCTHATA AEYOVTOL OLLOYEVOTIOLNUEVAL.

1.3 Ta mAcovektipata tou virtualization

O Baolkog Aoyog mou ol texvoAoyieg virtualization €xouv peydAn avamtuén ta teAsutaia
Xpovia gival n avg¢non tng UMOAoYLOTIKNG SUVAUNG TWV Sserver, n omola €XeL 0oV ATIOTEAECUA
Vv gAaxlotn aflomnoinon tTwv duvatotitwyv tou hardware amnod tig emiyelprioelg. OL OTATIOTIKES
delyvouv OTL 0 PETOG Opog Xprong (average utilization) Twv server maykoopiwg and to 2006
€wg to 2012 Atav 12%-18%. AuTto Selyvel OTL UTLAPXEL TEPAOTLO TEPLOWPLO EKUETAAAEUONG OAWV
oQUTWV Twv avaflomointwyv enefepyaotikwv mMopwv. Méow virtualization autd to mooootd
auéavel onuavtikd, kabwg o server avti va pével oe adpdavela umopel va Staxelpiletat

TauTtoXpova TOANEG Slepyacieg péow tou hypervisor.

Méow virtualization pnmopoupe eniong va €xoupe Kevtplkn Staxeiplon OAwv twv StaBéoipwv
server aAAd kal Twv VM, pmopoUUe va SLOVELULOUPE TTOPOUG OO cuoTolxia UNXOVNUATWY
OVAAOyQ HE TIG AVAYKEG HAC, KATAVEUOVTOG KaAUTeEpa TNV SlaBéoiun woxv. Ymapxel emiong n
Suvatdétnta yla SUVALKN KATavoun Tou ¢opTiou TOU CUCTHUATOC, OE TIEPLTTTWON TTOU KATIOLOG
server GTAVEL OTO OPLO TNG EMEEEPYAOTIKAG TOU LOXVUOG, Vo YIVETOL QUTOUATN UETOVAOTEUON
(migration) Twv VM og @AAo server. AUTO €XEL ALECO OLKOVOULKO QTTOTEAECUA YLO PLa €TOLpla,
adoU pIKpaiveL TO KOOTOG yla €EOMALOMO, AAG TNG XpoNnNG PEVHATOC yia Thv Tpododoacia kat

TOV KALLOTIOUO TWV HUNXOVNUATWV.

H aodalela eival emiong HeyaAUTEPN OE TETOLO CUCTAHATA aPoU OKOMO KOl O EPLMTWaon
KataotpodnG KATOoU PUGCLKOU UNXOVHALATOC, UMOPOULE TTOAU €UKOAA (QKOUO KOl auTOUaTa)

Vo LETAPEPOUUE TNV €dappoyn N TO pnxavnua mou pag svoladeépsl o aAo host site va
11



Tpéxoupe thv edappoyr mapdAAnAa kat oe 2° virtual machine oUtw¢ wote oe mepimtwon
amotuxlog Tou &vog va oavaldBel to aMo. Tautoxpova £XOUUE TNV HEylotn Suvatn
S100e0IUOTNTA CUOTNUATWY KAl UTtNPECLWY, N omola prnopel va ¢ptaoel to 99,9% kabwg e tnv

QTOUOVWON TWV EPAPLOYWV VA ELKOVLKN UNXAVI), LELWVETAL 0 Kivéuvog KaBoALkA G amotuyiag.

H eguelifla mou pag Sivel emiong n duvatotnta vo TPEXOUME £PAPUOYEG TIOU UIMOPEL va
TPEXOUV Ot SLOPOPETIKO AELTOUPYIKO cuoTnUa 1 va €xouv OSLadOopPETIKEC QTALTHOEL OF
hardware eival onpavtiky. Mmopouue epooov Sev UTIAPXEL APECT EEAPTNCN TOU AELTOUPYLKOU
OUOTNHATOG HE TO UAIKO VO EYKATAOTHOOUUE £€va TIOALO AELTOUPYLKO TIOU UTIO KOWVOVLKEG
ouvOnkeg dev Ba €tpexe oe ocuyxpovo cuotnua. Ol avaBabuicelg yivovtal eniong moAL o
€UKOAQ XWPLG VO UTIAPYXEL XPOVOG OTAMATHMATOG. Ol ELKOVIKEG NXOVEG €lval TIANPWG CUUPBATEG
LLE X86 QPXLTEKTOVLKAG EMEEEPYAOTEC KOl elval aveEdpTnTeg amo To hardware tou server mou TiG

dotevel.

1.4 O o SLadedopéveg epappoyEg

H xprion virtualization oe opyaviopoU¢g kal emxelpnoels (enterprise) yvwpilel peydAn avénon
Ta TEAEUTAlA XPOVLA E TO TTOOOOTO Xprong to 2016 va ¢ptavel To 76% katl to 2017 avapéveral

va ptdoel to 85%.

Virtualization Adoption

Bl in2016 | by2017

Ewkova 4: MNooooto xpriong virtualization o€ enyeiprioets [9]

OL Baowkol maikteg otnv ayopd tou virtualization givat 3, n VMware, pe tov ESXi Hypervisor
Tou elval amod tnv apxn o leader Tng ayopdg PE TO TOCOOTO XPHONG TOU OF EMLXELPHOELC TO

2016 va eival 71.3%. AsUtepn o€ pepidlo ayopdg ivat n Microsoft pe to Hyper-V 1o onoio €xet
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22,5% pepidlo ayopag kot akoAouBel n Citrix pe tov XenServer kot pepidlo 6%. Av BEhoupe va

TO S0UE TIO AVAAUTIKA e BAoN TO LEYEDOC TWV ETLXELPHOEWV EXOUE TNV £ENG ELKOVAL.

Server Virtualization Usage Across Company Sizes
(August 2016)

0.8

2.0 I
]-E £ 57-5 { ) 0+

Ewkova 5: Mepibio ayopac spapuoywv virtualization, ue Baon to ueyedoc twv emyepnoswy [9]

JTIC ULKPEG eMIXElPNOELS To Hyper-V €xel duvatr mapoucia, oAAd 000 peyaAwVeL To PEyeBOC

TwV EMXELPRoewy To VMware ¢ptavel o€ mooootod xpriong 82,9%.
1.5 Awadopég Virtualization pe Cloud computing

To virtualization kat to cloud gival 2 évvoleg mou MOAAEG PopEG cuyxEovTal, KUPLwG AOYyw TNG
KaTtaxpnong tou opou cloud. Zav virtualization ovopaoupe To AOYLOULKO TO OO0 OITOUOVWVEL
1o duoko emninedo (hardware) amod 1o AelToupyLlkd cUOTNHA KAl TO AOYLOULIKO, SlvovTag pag tTnv

Suvatotnta va SnUoupyoU e anopovwpéva eptBailovta epyaciag mavw oto idlo hardware.

To cloud computing amd tnv A@AAn, €xeL cav Bepého AiBo to virtualization kat eivatl
UTTOAOYLOTIKOL TtOpoL, Aoyloplkd i dedopéva, Otav autd polpdalovtol oav UNnpecia Katd
napayyeAia (on demand) péow internet. Ev ouvtopia to cloud computing eival pla untnpeoia

n omola otnpiletal oto virtualization kat xwpic to omoio dev Ba pmopouvoe va uTtapEeL.
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Ewova 6: Virtualization and cloud [12]
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KEDAAAIO 2

VMware suite

210 kedpalalo auto Ba Soupe Ta mpoidvta €lKoVIKOToinong tng etatpiag¢ VMware ta onola

Kal xpnotgomnoténkav otnv napovoa epyaacia.

2.1 VMware ESXi

Eivat o type-1 Hypervisor tn¢ VMware. livetal eykataotoon ansuBeiag otov server kat Sivel

v duvatotnta yia Snuloupyia kat diaxeipton VM.

Virtual Machines Virtual Machines Virtual Machines

App App App App App App App App App App App App App App App
0OS OS ©OS 0s oS OS OS OS OS OS OS OS OS OS OS

Physical Servers

Ewkova 7: ESXi server [16]

Jov EUIOPLKO TIPOLoV KukAodopnoe to 2001 pe to dvopa VMware ESX kot to 2007 €ytve ESXi.
To ovoua ESXi 666nke amod ta apyika Elastic Sky, to omoio to TuRpa marketing tng etatpiag
Bewpnoe WC «TLACAPLIKO» OVOUA, OL pnXovikol mpocBeoav to X yla va LoLAlEL TILO TEXVLKO Kol
opyoteEpA MPOOTEONKE Kal To i amod to intergraded, emeldr) amoteAel oAokAnpwuévn Avon. H

teAevtalia €kdoon eivat n VMware ESXi 6.5 n omola kukAodpopnoe otig 15.11.2016.
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O nupnvag tou ESXi eivat o VMkernel, o omoliog gival otnv mpaypatikotnTa Eva AELTOUPYLKO
ovotnua POSIX (Portable Operating System Interface for Unix), to omoio ouvdéel ta VM e t0
duoko enimedo oto omoio TpExouv.

for Con
and Support

Systems
Management Agentiess
Hardware

Monitoring I

l VM“VM‘VM(

v

VMware - Comma Infrastructure Virtual Machine
Management Information Agents Support and
Framework Model (NTP, Sylog, etc.) Resource Management

VMkernel T Cocasupportconsoies

Ewova 8: VMkernel diagram [15]

Tpéxel aneuBelog mavw oto UALKO (bare metal), €xel Tov éAeyxo OAWV TWV CUOKEUWV, TWV
€1006wv/e€68wv (1/0) kot Slaxelpiletal Toug MOPOUG TOU CUOTHUATOC (ETe€epyaoTES, VAN,
amoONKeUTIKA PECQ, EAEYKTEG SIKTUOU).

Jtnv o npoodatn £€kdoon umootnpilet:

e 128 ewkovikoU¢ eme€epyaoTtéC ava VM

e 4 TB pvAung ava VM

62 TB amoBnkeutikoL xwpou VMDK (Virtual Machine Disk) ava VM

Juokeugg USB 3.0

120 ouokevég SATA ava VM péow tou Advanced Host Controller Interface (AHCI)

Mag Sivel emiong tig €€ng duvatotnteg:
v" Eleyxo mpooBaong Kot SIKAUWUATWY oTov KABe xpAotn, HEow TS dnutoupyiag pOAwv mou
opilouv 10 Babuod npdéoPBaong o otolxela Kal puBUICELC.

v" MAApn kataypadn (logging) tng SpaoctnpldtnTog TWV XpNoTwy
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v" vMotion. Metavdoteuon (migration) oAokAnpwv VM amd éva duolkd punxavnua os éva
Ao XwpLg va oTapatasl n Asttoupyia toug (no downtime).

v" VMware DRS (Distributed Resource Scheduler). Auvapikd €Aeyxo kot Staxeiplon twv opwv
evog Virtual Datacenter. MNapakoAouBel to dodpto epyaciag (workload) Twv VM Kkal twv
server Kal mpoTeivel N mpayuatomnolet live migration oe kat@AAnAo host wote va €xoupe TNV
BéAtiotn anddoon tou cluster.

v" VMware HA (High Availability). MapoakoAouBei toug Hosts kat o mepimtwon BAABNG KAVEL
avtopata migrate ta VM mou ennpealovtal oe aAAo Host mou €xel tnv duvatotnta va ta
doevnoel.

V' Avvatotnta anoBhikevon g Kotdotaong Kot Twv Sedopévwy evoc VM péow snapshots.
MTOpOUHE VO QVOKAAECOUHE TIPONYOUUEVN Kataotoon Asltoupyiag evog VM (power-on,
power-off, suspended) aAAd kal Ta apxeia Tou To amaptilouV, OMwC SioKOL, UVALEG, KAPTEC

ELKOVLIKOU SLKTUOU, KA.

2.2 VMware vCenter Server

To VMware vCenter Server gival pla eviaia, Kevtpikr) mAatdpopua yla tTnv mopakoAoudnon
Kat ™ Saxeipion OAng tng swkovikng umodoung (ESXi servers, virtual machines, Storage).
Mropetl va Slaxelpiletal toug ESXi servers kat ta VM and 6Aoug tou server mou SlaBEtoupe

otnv unmtodoun Hag, Ke duvatotnta povadikng ocuvdeonc (single sign-on).

A TETCRVAT o] 11 ()

Availability Scalability

* VMware vSphere vMotion 5
Application - VMware vSphere Storage DRS and DPM
Services vMotion + Hot Add
= VMware vSphere High * Over
Availability Commitment

VM VM VM VM VM VM VM VM VM VM VM VM e tay

*  VMware Data Recovery

— Cluster Mw '!‘i
u ~ / .y Storage

* vSphere VMFS
* VMware Virtual - Standard vSwitch
Infrastructure Volumes - Distributed vSwitch
Services * VMware Virtual SAN = VMware NSX
. = VMware vSphere

Thin Provisioning
+ VMware vSphere Network I/O Control
Storage 1/0O Control

+ Content Library

Physical Resources

vmware

Ewkova 9: Apxttektovikn VMware vSphere [47]
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Yrnidpyxouv 2 tUmol gykatdotacng tou vCenter server, pla ywo gykatdotacn os Windows
Server kal pia vCenter Server Appliance, n omola yivetal eykataotaon o€ €va virtual machine

Tou Tpéxet SUSE Linux, péoa ano tov vSphere Client.

e Eykatdotacn Windows

H eykataotaon amnattel Windows 2008 SP2 64bit i vedtepo. H eykatdotaon unootnpilel elte
pula e€wteptkny Baon dedopévwv (database), eite tnv evowpatwpévn PostgreSQL n omola

yivetal eykatdotaon pe 1o vCenter Server kat urtootnpilel péxpt 20 Hosts kat 200 VM.

e Appliance Deployment

J€ QUTN TNV MEPLMTWON MPEMEL va YIVEL TPpWTA N eykatdotacn tou VMware Client Integration
Plug-In. Meta emiléyoupe av Ba kavoupe deploy to vCenter Server Appliance pe e€wtepiko N
pe evowpatwpévo Platform Services Controller to omoio €ival MPOTIUWOTEPO ylo MLIKPAG

KAlpakag meptBaiiovra.

Virtual Machine
or Physical Server

Virtual Maching | Platform Services |
ar Physical Server Controller
. |
Platform Services | |
Controller Wirtual Machine Virtual Machine
or Physical Server or Physical Server

Ewkova 10: Embedded Platform Services Controller Vs External Platform Services Controller [22]

Ye avtiBeon pe tnv eykataotaon oe Windows pe tnv torukr Baon dsdopévwy PostgreSQL

urtootnpilet péxpt 1.000 hosts kat 10.000 VM.
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2.3 VMware vSphere Client

Anotelel 1o mepBaAlov (interface) Tto omoio poag mapéxel n VMware wWoTe va €XOULE TN
Suvatdétnta va Slaxelplotole amopakpuopéva tov ESXi 1 to vCenter Server. Ymapyouv 2
€K60O0ELG, pLa yla Aettoupytka cuotipata Windows (ypappévn os CH#) kat pa web client (flash,
mAéov Kal oe HTMLS5), mou eival kat n povn Ba unootnpiletal mA€ov otnv tedeutaia €kdoon
Tou vSphere 6.5. Méow tou vSphere Client pmopoUue va €xoupe MPOoPacn o€ OAEG TLG
nmAnpodopie¢ TNG UTOSOUNE MG Kal va KAVOUUE TG alhayEg mou Béloupe. Eival Aoykd otL
avaloya pe tov server ou Ba ocuvdebel Ba poG MAPOUCLACEL KOl TNG AVAAOYEG ETUAOYEG. Av
ouvdeBel mavw oe ESXi Ba pag dei€etl to meptBarAov Tou ouykekplpEvou Host, evw av ouvdeBel

pe éva vCenter Server 6An tnv vSphere umodopun pag.
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KEDAAAIO 3

AAAec AUosLc Virtualization

Je auUTO To Kedpalawo Ba Soupe TG MO Sladedouéveg Texvoloyieg virtualization mou
UTIAPXOUV OTnV ayopd emutAéov tou VMware. Zuykekpuuéva to Hyper-V tn¢ Microsoft, to

XenServer tng Citrix, to VirtualBox tng Oracle 6mw¢ kat to open source KVM.

3.1 Microsoft Hyper-V

H Microsoft €Byale yia mpwtn dpopd otn ayopd to Hyper-V to 2008 pall pe Kamoleg ekSOOELG
Twv Windows Server 2008. Alyo apyotepa €Ktog amo npoobnkn ota Windows Bynke kat cav

EexwpLoTO TIPOoioV.

O Hyper-V eival évag native hypervisor (tUmou-1), KATL TOU ONUALVEL OTL TPEXEL ameuBeiag
TIAVW OTO UALKO Kal OXL TAVW armod TO AELTOUPYIKO cUoTnUa. H eykataotacn tou yivetal péoa
and ta  Windows aMa oAAGlel TNV OPXLTEKTOVIKA TNC EYKATAOTACNC KOL UIMAiveEL ooV

evllapeoo eninedo.

Virtual Virtual Virtual
Machine Machine Machine
PARENT
x64 — Intel VT / AMD V Hardware

Ewkova 11: Hyper-V architecture [26]

20



O Hyper-V unootnpiletl TV anopovwon Aoykwv povadwy (partitions), ol omoleg eival auTtég
TIOU TPEXOUV TO guest AelToupylkd cuotnua. Ta virtual machine mou énuloupyoUpe €xouve
npooBaon oto UAKS (physical hardware) péow tou Baoiwkou virtual machine (parent) evw ta
dla ta ovopdloupe cav matdid tou (child VM). To Baowko (parent) VM Ba mpénel va TpEXEL

UTIOXPEWTLKA Kamola €kdoon twv Windows Server.

Child Partition

Parent Partition

VMI Provider

I

1

I

Virtual Machine I
Management Service I
i

I

1

Applications

VM User Mode
Worker P ”
Processes ng 3

Windows Virtualization . . o
Kernel Service Provider Virtualization Windows

sSp s Service
(VSP) Consumer(VSC) Kernel

Kernel Mode

Hardware

Ewkova 12: Hyper-V architecture 2 [23]

Ta virtual machines €xouv emikowvwvia pe to parent VM péow tou hypercall API, piag
TIPOYPAUMATLOTIKAG Slemadng, n omoia dnuoupyet kat ta child partitions. Tnv mpocBaon ot
ELKOVLKEC OUOKEUEG TOU oUOTHHATOG TV avalappavel to VMBus To omoio eival €va €LKOVIKO
KavaAl/&laudog TOo omoio avalapPfdavel TNV emKowwvia HeTagU Twv partition NG
gykataotaong. To parent partition ¢llofevel TOuC TTAPOXOUC UTINPECLWV ELKOVLKOTIOLNONG
(Virtualization Service Providers VSP), oL omoiol emikowwvouv pe to VMBuUs, tOo omoio
Saxepiletal ta artpata twy child VM ywa mpéoBacn oto uAkd. Ta child partition anoé tnv
AAAN ¢ofevolv TOUG KATAVOAWTEG UTNPECLwV elkovikomoinong (Virtualization Service
Consumers VSC), oL omoiol avakateuBuvouv Tig altoels UALkol otoug VSP péow tou VMBUS,

TPOG To parent partition.
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Ot amattioelg tou Hyper-V otnv teheutaia €kdoon tou 2016 sivat ot €nc.

® EmnefepyaotnG apxLTEKTOVIKNG X86 64bit ou va unootnpilel texvoloyia SLAT (Second Level
Address Translation), n omola eivat pla texvoloyia mou unootnpiletal anod toug Intel aAla
kal toug AMD eme€epyaoteg kal BeAtiwvel tnv Slaxeipton pvApng twv VM pewwvovtag thv

Xpnon petadpaon Twv Gucilkwy SLlEUBUVOEWV OE ELKOVIKEG.
® Na unootnpilel péow bios emektaoelg Virtualization. Intel-VT 1 AMD-V

® Na dlabétel touldaylotov 4GB RAM.

OL duvatotnteg mou pag divel otnyv (St €kdoon ival ot €€AG.
® 24 TB Ram ava puolko server.

® 512 AoylKoug eMeEepYAOTEG QVA server

® 16 TB Ram ava Virtual machine

® 240 £lKOVIKOUG eMe€epyaoTéC ava virtual machine

3.2 Xen ko XenServer

O Xen eival évag type-1 hypervisor, o omoiog fekivnoe ocav €peuvnTikd MPOYPAUUA OTO
Maveniotrulo tou Cambridge kat to 2003 PBynke cav open-source dnuoota €kdoon. To 2007
ayopaotnke amnod tv Citrix ouvexilovtag va mpoodEpel Swpedv eKSOOELC TOU AOYLOULKOU Kal
nmapAaAAnAa va ToUAdeL auTEC Ttou Tipoopilovtal yia emixelpioels. MAEov XenServer ovopadetal
TO EUTTOPLKO TIPOYpPOpUa TTou Tapéxetal amo tnv Citrix, evw Xen 1 XenProject to open source

AOYLOULKO.

Exel apyttektovikry microkernel mapopola pe aut TMOu ouvavtape otov Hyper-V kot
avtiotolya pe ta partitions edw £xoupe ta domains. Oco Byailvoupe amd Tov upHva POC Ta
eEWTEPIKA oTpWHOTA T Skolwpata pewwvovtal. AmeuBeiog mavw amd To UAKO TpEXEL O
hypervisor o omoiog evepyormolel KOTA TNV EKKivnon Tou cuotrpatog to Domain0 guest 1 DomO
Kall TPEXEL AELTOUPYLKO Linux 1 Bsd. Méoa and to DomO pmopoUpe va dnuLoupynocoupe, va
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KATaPyrnooUUE Kal va dlaxelplotoupe aAAa virtual machine ta onoia ovopdloupe DomU. To U
Byaivel amo to Unprivileged yiati 6ev €xel ta Sikalwpata mou €xel to Domain0. O Xen
Hypervisor, dgv umopel va Asettoupynoel xwpi¢ to Domain0, To omoio sival to mpwto VM mou

€eKLVAEL OTO oUOTNA.

Virtual Machine Host Server Virtual Machine Virtual Machine Virtual Machine
Mgmt Path
Paravirtualized OS Paravirtualized OS Unmodified OS
SUSE Linux [ Linux | [ NetWare | [ MS Windows |
Hest OS5

M Mgt - m @ ﬂ) @
-2 2 e ®

L
Virtual 10 Path

Virtual 1O Path

POl
Wirtual 1O Path from VM)
-
Direct 10 Path XEN Hypervisor (\Viriual Machine Monitor)
10 & Platform Devices Memory & CPU
(Disk, LAN, USB, BMC, Hardware (%86, x86-64, EMBAT)

IPMI, ACP1, ete.)

Physical Machine

Ewkova 13: Xen architecture [28]

To Xen nmpoodépel 2 Tumoug virtualization.

e Full Virtualization

e auth TNV mepimtwon to guest Aetoupylkd cuotnua &ev yvwpilel OTL ekTeAeltal o€
neplBaAov virtualization. Mmopel va Tpé€el AelToupyLlkd cuoTpaTa XWPIg va €XOUV UTOOTEL
Tpomonoloelg aA\a amoattel and tov Host va tpéxel kamola texvoloyia hardware assisted
onwg 1o Intel-VT 4 AMD-V ot ontoieg aveBalouv dpapatikd TNV anmodoon twv guest VM.
e Paravirtualization

ESw Oa mpémel to guest AELTOUPYLKO CUCTNMO VO EXEL UTIOOTEL TIG QMOPALTNTEG LETATPOTIEG
yla to avaloyo mepLBAAAovV elkovikomoinong, aAAd dev amaltouv amo tov host va Tpéxel
texvoloyieg hardware assisted. ZuviBwg ta pnxavUaTa mou TPEXOUV O AUTO To mode €xouv

KaAUtepn anodoon.
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OL amattnoeLlg Tou XenServer givol ot €€AG

Enefepyaotng apxLtektovikng x86 64bit mou va untootnpilel texvoloyia Hardware assisted
virtualization onwg Intel-VT 3 AMD-V.

e Touldylotov 2GB Ram.

e TouAdylotov 16GB storage

e TouAdylotov 100 mbit kapta Siktuou.

Ot Suvatotnteg mou pag Sivel elval.

e 160 Aoylkoug eme€epyaotég ava Host

e 1TB pvAung

e 16 kapteg SikTtUOU ava Host

3.3 Oracle VM VirtualBox

To VirtualBox eival éva¢ Swpedv, avolktou kwdika, tumou-2 (hosted) Hypervisor mou
urtooTtnpilel x86 QPXLTEKTOVLKA KOL QVOMTUCCETOL QUTH TN otwyun amd tnv Oracle. Apxika
avarntuxdnke amnod tv Innotek GmbH, to 2008 amoktBnke amo t Sun Microsystems, n omola

LE TNV o€lpa tnG to 2010 e€ayopdotnke amo tnv Oracle.

To VirtualBox pmopet va gykatactabel o€ plo oelpd Asttoupylkwy cuotnuatwy (Host OS),
onwc Linux, Windows, macOS ka Solaris kot urtootnpilel tnv dnuovpyla kat Staxeipion virtual
machine mou pmopouv va tpExouv ekdOoeLg Kat TtapaAlayEg Twv Microsoft Windows, macQOS,
Linux, BSD, Solaris, Haiku, OSx86 kat aAMwv. Méow tou Host OS o xpriotng umopsl va
Slopopdwoel Eexwplota kabe virtual machine, xpnowwonowwvtag ite software, eite hardware
assisted virtualization o6tav to UAkO Tou Host to untootnpilel. O Host emikowvwvel pe ta guest
VM HEOW ULaC OELPAC UNXOAVIOUWY KOL HLOC ELKOVIKAG SIKTUAKAG UTIOSOUNG OMWE UmopolV Kall

Ta guest VM petagu Touc.

24



Applications

Supported Guests
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Guest VMs

Oracle VM VirtualBox

Supported Hosts
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Host OS Platform

—

x86 Hardware

Ewkova 14: Oracle VM Virtual Box Architecture [30]

e Software assisted virtualization

Otav amouctdlouv oL Ttexvoloyieg hardware assisted virtualization to VirtualBox
xpnotworolel pa Avon PBoolopévn oe AOyLOpLKO, n omoia umootnpilelt 32bit Asttoupyika
OUCTAMOTA KOL AELITOUPYEL HE APXLTEKTOVLKI SaKTUALWV. Avadlapopdwvel Tov Kwdika Tou guest
AELTOUPYLKOU TO Omoio Kavovika Ba £€tpexe otov SakTUALo 0, wote va TPEXEL 0To dakTUALo 1 Tou
Host. Autr n dwadikaoia Ba cuvavtrosl mpoPAnuata, adol UTIAPXOUV OPKETEC EVIOAEG Ol
omole¢ Aoyw Skalwpdatwy dev pmopoulv va tpe€ouv oto SdaktuAo 1. Ekel pmaivel to Code
Scanning Analysis Manager (CSAM) to omoio eAéyxel avadpouilkd tov SaktuAlo 0 yua
TPOPBANUATIKEG EVTOAEG Kal KaAel To Patch Manager (PATM) yia emuSlopbwon o mpayuatiko
xpovo. O kwdikag tou guest VM mou Ba €tpexe oto SaktuAlo 3, tpExeL ouvnBwE Kal oTo

SaktuAwo 3 tou Host.

e Hardware assisted virtualization

To VirtualBox umootnpilet Intel VT-x kat AMD AMD-V hardware-virtualization anoé Tt 2
peyalUtepeg etalpieg emefepyaotwy. Kavovtog xprion aQutwv TwV TEXVOAOYLWV UMOpPEel va
TpExeL kKABe VM otnv 8k tou SlevBuvon kat o kwdlkag mou Ba €mpeme va TPELeL oTov
SaktuAlo 0 tou guest pmopel va tPE€el katl otov daktuAlo 0 tou Host oe Asttoupyia VMX

(Virtual Machine eXtensions).
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3.4 KVM (Kernel-based Virtual Machine)

O KMV (Kernel-based Virtual Machine) eivat pa Abon full-virtualization (type-1) o€ Linux ywa
QpXLTEKTOVLKNA X86 Ttou unootnpilel Intel VT-x 1 AMD AMD-V hardware-virtualization. Zekivnoe

10 2007 pE TNV EVOWUATWON Tou otov rupnva Linux 2.6.20.

O KVM av kal pmopel va tpg€el povo oe Linux umootnpilel oxedov OAa ta AELToupyLlkd
ouotuata cav guest OS. Xpnolpomnolel Tov Tpomomnotnuévo mupriva tou Linux cav bare metal
hypervisor, katL To omoio Tou divel e€alpeTikd support o€ UALKO armo tnv Kowotnta tou Linux. O
KVM kavel xprion twv texvoloywwv Intel VT-x kat AMD AMD-V mou Bploketal mAéov o€ GAoUG
TOUG OUYXPOVOUG EMECEPYOOTEG KAl WMOPElL MEOW QUTWVY va TPEXEL Kwdlka tou guest VM

anevuBelog otov enefepyaotr) Tou Host.

Guest User
Space Processes

SU Saege SU Sgée Guest Kernel
P 2 (Linux Kernel)
Process Process
QEMU
Linux Kernel

KVM (Modules)

Hardware Support,

Virtualization Technologies for x86
(AMD-V / Intel-VT)

Ewkova 15: KVM architecture [35]

Jopdwva Pe TNV apxltektoviki tou KVM ta virtual machine ¢lofevouvtal cav KavoVIKEG
Slepyaoiec Linux, To omoio toug Oivel mpooPacn oe OAeg TG SuvATOTNTEC TOU TUPHVA
(hardware, acddlela, epappoyEg KAm). Yriootnpilel live migrations, xwpig Stakomn unnpeclwyv
Kata TNV petadopd kat snapshots, wote va owletal n Kataotaon Twv virtual machine kat va

XPNOLLOTIOLELTOL OTO HEANOV.
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3.5 Z0ykpion petal VMware ESXi, Hyper-V, XenServer, VirtualBox
Kot KVM

Av Béloupe va ouykplvoupe OAEC QUTEG TIG AUCELG TIOU €XOUupE Oel UEXpL Twpa Ba
Slamiotwooupe OTL 6AoL ot Hypervisors ival tumou-1 ektdg amod tov Oracle VM VirtualBox o
omnoiog eival tumou-2 (Hosted). Autol mou eivat tunmou-1 Stayxwpilovtal emmAéoV 6 AUTOUG
mou €xouv Monolithic (ESXi) kat Microkernel (Hyper-V kat Xen) apxttektoviky. O KVM &ev
uropel va pmel oe kapia, yati davelletal xopakTnploTIKA Kol and TG 2 Katnyopleg. Itnv
monolithic apyttektovikr) o hypervisor gival oe éva emninedo 1o omoio cupmnephappavel tov
mupnva, Toug drivers Twv CUCKELWV Kol To input/output evw otnv Microkernel to eninedo tou
Hypervisor eAéyxeL LOVO TIC amapaitnTteg AELTOUPYIEG, OMWE TNV amopdvwaon twv VM kat thv

Slaxeiplon wvApNng, evw oL umtoAouneg dlaxelpilovtal oto parent partition.

Monolithic Kernel Microkernel
based Operating System based Operating System
EEER S System Call

Application UNIX Device

IPC Server Driver

kernel
mode

Hardware Hardware

Ewkova 16: Monolithic vs Microkernel [48]

Av ouykpivoupe TI¢ 2 dnuodléotepeg AUoslg Microsoft Hyper-V kat VMware vSphere otnv
teAevtaia toug €kdoon ooov adopd TG duvatotnTeG o€ ApPLOUO emefepyaoTwy, TOCOTNTA

HVAHNG, XWPNTIKOTNTA storage KAT, €lval ot €€NG.
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Scaling and maximums
System |Resource Microsoft Hyper-V 2016 [VMware vSphere 6.5
Free Hypervisor  [Essential Plus |Enterprise Plus
Host Logical Processors 512 576 576 576
Physical Memory 24TB 4TB? 4TB? 127TB
Virtual CPUs per Host |2048 4096 4096 4096
VM per Host 1024 1024 1024 1024
Nested Hypervisor Yes (only some OSes) Yes Yes Yes
VM Virtual CPUs per VM |240 for Generation2 8 128? 128
64 for Generationl
Memory per VM 12 TB for Generation2 (6128 GB 6128 GB 6128 GB
1 TB for Generationl
Maximum Virtual Disk |64 TB for VHDX format |62 TB 62TB 62TB
2040 GB for VHD format
Number of disks 256 (SCSI) 60 (SCSI) 60 (SCSI) 60 (SCSI)
Cluster |Maximum Nodes 64 N/A 64 64
Maximum VMs 8000 N/A 8000 8000

Mivakoag 1: VMware vSphere vs Microsoft Hyper-V

Méoa amd to Google Trends

umopoUpe va SOUHME TNV OSNUOTIKOTNTA TwV TPLWV

dnuodpéotepwv AUoewv virtualization ta teAeutaia 5 xpovia. Mapatnpoupe otL To VMware

TapapéveLl n Snuodéotepn AUon av kal to Hyper-V €xel kAeloel apketd tnv PaAida.

® VMware ESXi ® Hyper-V
Computer software Topic
Worldwide ¥ Past 5years ¥ All categories ¥ Web Search ¥

Interest over time

Xen
Com P uter software

Note

Mivakag 2: Google trends ESXi vs Hyper-v vs Xen (teAeutaia 5 xpovia)

+ Add comparison

|4

<>
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Kedaiawo 4

H sykataotaon

To tuRua NAnpodopIKAG TOU XAPOKOTIEIOU €iXE AVAYKN ATIO TNV €YKATAOTAON AOYLOMLKOU

ELKOVLKOTIOLNONG O€ Lol oUoTASA EEUTINPETNTWY, VLA XPHON QIO POCWTILKO Kal PoLTNTEC. ITNV

napoloa SUTAWUATLKA Epyaoia €YLVE EYKATAOTOON KOL TAPAUETPOTOiNoN TNG couitag VMware

O€ TEOOEPLC server, To omoio Ba SoUpe avaAUTIKA OTNV CUVEXELA.

4.1 To Hardware

To UAWKO Tou ixape otnv dtaBeon pag ntav 4 Sun Blade X6270 M3, e Ta €€G XOPOKTNPLOTIKA.

Processors Processor x86 64-bit Processors 2/2
Architecture: (Installed / Maximum):
Processor Two Intel Xeon
Summary: Processor E5
Series
Memory Installed RAM Size: | 96 GB DIMMs 12 /24
(Installed / Maximum):
Power Permitted Power 360 watts PSUs 0/2
Consumption: (Installed / Maximum):
Actual Power 120 watts
Consumption:
Cooling Inlet Air 21°C Chassis Fans 12 /12
Temperature: (Installed / Maximum):
Exhaust Air 31°C PSU Fans Not
Temperature: (Installed / Maximum): | Supported / Not
Supported
Storage Installed Disk Size: Not Available Internal Disks 2/4
(Installed / Maximum):
Disk Controllers: Not Available
Networking Installed Ethernet NICs: | 2
I/0 Modules Installed FEMs 0/2
(Installed / Maximum):
Installed REMs 1/1
(Installed / Maximum):

Mivakag 3: Xapaktnplotikd Sun Blade X6270 M3
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H Sloxelplon Twv CUYKEKPLUEVWY server yilvetal péow tou ILOM (Integrated Lights Out
Manager), to omoio €ivalL to meplBANAOV TIOU POG ETUTPEMEL TNV TTAPAKOAOUBNON KoL TNV
Slaxeiplon twv server péow web, akopa Kal OTav §gv UTIAPXEL KAVEVA AELTOUPYLIKO CUOTNUA
EYKATEOTNUEVO TIAVW TouG. Mag Sivel emiong tnv duvatotnta yla amopakpuopévn Slaxeiplon
Twv server péow remote console, Remote Keyboard, Video, Mouse kat Storage (RKVMS). To
remote console yla va tpé€el amattetl Java 6.0, 32bit eykateotnuévn, SLhOpETIKA PE AAAN

petayeveéatepn €kdoaon Sev Ba avolfel.

4.2 Eykatdaoctoaon ESXi server

Apxka kateBacape to Aoylopiko “VMware vSphere 6 Enterprise Plus” yla to omoio eixe

adela to Mavemotiuio péow tou Portal tg oxoAng http://portal.hua.gr/. To apxeio mou

xpewalopaotav ntav to VMware-VMvisor-Installer-6.0.0.update02-3620759.x86_64.iso, To

ormolo eival To iso eykataotaong tou VMware ESXi Hypervisor.

Order Summary

Order Number: 100538054449
Order Date: 2017-04-03

Download Your Software

[ sy VMware vSphere 6 Enterprise Plus
% m Extended Access Guarantee (24 months) - Included

* Expires: 2019-04-03
File: VMware-VMvisor-Installer-6.0.0.update02-3620759.x86_64.is0

Download @

Size: 357 MB

File: WMware-viclient-all-6.0.0-3562874.exe

Download ©

Size: 348 MB

Ewkova 17: VMware suite download
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MNa va EeKVNOEL N eyKaTAoTaon MPENeL va popTtwooupe péow tou ILOM remote console, To
apxelo iso. ZTNV ouVEXELD ETUAEYOUUE TNV TomoBecoia mou Ba yivel n eykatdotacn. I auth TNV

TEPIMTWON EMAEEQLE VA KAVOULE TNV EYKOTAOTOON OTOV TOTILKO 0KANPO diloko twv 271 GB.

@ O ® oracle(R) Integrated Lights Out Manager Remote Console
ces ideo e

10.100.50.112

Select a Disk to Install or Upgrade

» Contalns a VHFS partition
® Claimed by VMsare Virtual SAN (VSAN)

Starage Device Capacity

Local:

DRACLE  SSM (npx wnhibad2:CH: TA:LA) 3.61 GiB
e:

10.100.50.112 % [) @ [ | e ciom

Ewkova 18: ESXi installation, storage selection

JTNV CUVEXELD adOU TTPOXWPNOEL Kot OAOKANPpwOEL n eykataotaon,

s Keyhoard Video

Vhuare ESX| 6.8.0 Installer

Installing ESXi 6.0.8
-

e to 1010050112 =00

Ewkova 19: VMware ESXi installation, progress

Ba pubpuicoupe Tov KwdLKO TTou Ba XPNOLUOTIOLOUKE yLa TNV pocfach pag otov ESXi.
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(] Oracle(R) Integrated Lights Out Manager Remote Console

Redirection Devices Keyboard Video Help

10.100.50.112

VHuare ESXi 6.0.0 Installer =

Enter a root passuord

Root passuord:
Conf irn password:

(Connected to 10.100.50.112 ‘ s [ ‘Atﬂve Clients: 1|FPS: 25.2

Ewkova 20: VMware ESXi, setup root password
ITnv ouvexeila Onwg pag unevbupilel to (6lo to mpodypappa, Ba mpEneL va el0EABOUUE OTLC
puBuioelg Siktuou, adol mpwta yivel n amapaitntn aubevtikomoinon He Tov KWOLKO Tou

elyape SNAWOEL KOTA TNV EYKATAOTAON).

System Customization Conf igure Management Netuwork

Conf igure Passuord Hostnane :

Conf igure Lockdoun Mode blade2

IP4 Address:

Restart Management Netuwork 10.108.50.132

Test Management Network

Netuork Restore Options To view or modify this host”s management network settings in

detail, press <Enter>.
Conf igure Keyboard
Troubleshoot ing Dptions
Vieuw System Logs

View Support Information

Reset System Configuration

<Enter> HMore CEsc> Log Out

YHuare 6.0.0 (VMKerne 3 1d 36207t

Ewkova 21: ESXi, settings menu
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To InToUPEVO HOC TWPA £lval Vo TIEPACOUE TIG amapaltnTeg pubuioslg wote va pmopel to
nieptBardov tou ESXi server va Byel otnv IP (Internet Protocol) mou emiBupolpe, aAAd Kal va

dwooupe TNV KatdAANAn IP yia tov DNS (Domain Name System) server tng oXoAnG.

IPv4 Conf iguration

This host can obtain netuork settings automatically if your netuork
includes a DHCP server. If it does not. the following settings nust be
specified:

( ) Disable IPv4 configuration for management network

( ) Use dynamic IPv4 address and netuwork configuration
(o) Set static IPv4 address and network configuration:

IPv4 Address [ 10.100.50.132 1
Subnet Mask [ 255.255.255.0 1
Default Gateuay [ 10.100.50.1 1
<Up/Doun> Select <Space> Mark Selected <Enter> 0K <Esc> Cancel

Ewova 22: ESXi, IPv4 configuration

DNS Conf iguration

This host can only obtain DNS settings automatically if it also obtains
its IP configuration automatically.

( ) Obtain DNS server addresses and a hostname automatically
(o) Use the following DNS server addresses and hostnane:

Primary DNS Server [ 195.1308.98.45 1

Alternate DNS Server [ 195.130.90.35 1
ostname [ blade2 ]

<Up/Doun> Select <Space> Mark Selected <Enter> 0K <Esc> Cancel

Ewova 23: ESXi, DNS configuration

AdoU ohokAnpwoou e TG pubuioelg Kal TIg amoBnkevooupe, To epBAaAAov tou ESXi eival
mA€ov Slabéoipo Balovtag tnv IP mou €xoupe SnAwoel og €va browser. Apxika pog Byadet pia
oslpa emthoywv. Mrmopoupe va kateBdacoupe tnv €kdoon tou vSphere Client yia ékdoon
Windows, pnmopoupe va xpnolgomnoltjoou e aneuBeiag tnv ékboon web client, va katefdcoupe
to vCenter Server, va dtafdacoupe to documentation, va tepinynbol e oto datastore tou Host

kot Stadopeg AANEG ETUAOYEG.
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Welcome to VMware ESXi X T4+

(D ®.  https//10.100.50.132 e Q Search

VMware ESXi

Welcome

wB $§ & O O

Getting Started

If you need to access this host remotely, use the following program
to install vSphere Client software. After running the installer, start
the client and log in to this host.

= Download vSphere Client for Windows
# Open the VMware Host Client

To streamline your IT operations with vSphere, use the following
program to install vCenter. vCenter will help you consolidate and
optimize workload distribution across ESX hosts, reduce new system
deployment time from weeks to seconds, monitor your virtual
computing environment around the clock, avoid service disruptions
due to planned hardware maintenance or unexpected failure,
centralize access control, and automate system administration
tasks.

For Administrators

vSphere Remote Command Line

The Remote Command Line allows you to
use command line tools to manage vSphere
from a client machine. These tools can be
used in shell scripts to automate day-to-
day operations.

= Download the Virtual Appliance

= Download the windows Installer (exe)

» Download the Linux Installer (tar.gz)

Web-Based Datastore Browser

Use your web browser to find and
download files (for example, virtual machine
and virtual disk files).

* Browse datastores in this host's

= Download VMware vCenter inventory

If you need more help, please refer to our documentation library: For Developers

= vSphere Documentation vSphere Web Services SDK

Learn about our latest SDKs, Toolkits, and
APIs for managing VMware ESX, ESXi, and
VMware vCenter. Get sample code,
reference documentation, participate in our
Forum Discussions, and view our latest
Sessions and Webinars.

= Learn more about the Web Services SDK
* Browse objects managed by this host

Ewkova 24: ESXi, intro screen

AuTO Tov PG evlladEépel epdg eival va cuvdeBoupe otov web client mou pag Sivel apeon
npooBaaon oto neptPBariov tou ESXi.

User name

vmware ESXi

Password

Ewkova 25: ESXi, login screen

H Baowkry 086vn tou ESXi pag divel kateuBeiav Tig o Baoikeég mAnpodopleg mou pmopet va
XPELA{OUAOTE OXETIKA LE TOV Host oTov omolo TpéxeL, OMwG enmefepyaoTtn, UVALN, AMOBNKEUTIKO
XWPO KAL TO TTOOOOTO XPong Tou KaBevog. 1o medlo aplotepd €xoupe MANPODOPLEG OXETIKA UE

To oo VM eival ouvdebepéva nmavw tou, mola datastore kat moiwa oe moia Siktua eival
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ouvedeévo. ITnV Kopudn EXOULE ETUAOYEG OXETIKA HE TNV Asltoupyia tou host (shut down,

reboot), aAAd kat yla Snuoupyia VM.

root@10.10050132 + | Heip - | (]

Time

Ewkova 26: ESXi, home screen

H Swadikacia tn¢ eykataoctaong smoavaAndbnke dAAeg 3 ¢dopég, yla Ta uTdAouta Kat

navopolotuna Sun blade mou eixape otnv dtaBeor poag. Ol pubuioslg Tou kaBevog daivovral

OTO TAPOKATW Ttivaka. Tig SteuBuvoeLg IPV6 TIG lOLE ATTEVEPYOTIOLOEL EVTEAWC.

ESXi setup
Sun Server 10.100.50.112 |10.100.50.113 |10.100.50.114 |10.100.50.115
IPv4 address 10.100.50.132 |10.100.50.133 |10.100.50.134 |10.100.50.135

IPv4 subnet mask

255.255.255.0

255.255.255.0

255.255.255.0

255.255.255.0

IPv4 Default gate

10.100.50.1

10.100.50.1

10.100.50.1

10.100.50.1

Primary DNS

195.130.90.45

195.130.90.45

195.130.90.45

195.130.90.45

Alternate DNS

195.130.90.35

195.130.90.35

195.130.90.35

195.130.90.35

Hostname

blade2.dit.hua.gr

blade3.dit.hua.gr

blade4.dit.hua.gr

blade5.dit.hua.gr

Mivakag 4: ESXi, IPv4, DNS, Hostname settings




To enopevo Bripa adou £xoupe NdN eykataotnoel Tov ESXi kat ota 4 Sun blades, eival va ta
ouvbéooupe pe tov SAN FC storage twv 2.73 TB. Ta Blade SwaBétouv amod évav Emulex
LPe12000-S 8Gbps Fibre Channel Adapter, o onoiog punopei va ouvdebel pe tov Sun StorageTek
6140 pe taxvtnteg 4 Gbps. Metd tnv PuOLK TOuG CUVEECN OTO Server room, KAVOWE TV

avtlotoixlon HEow Tou SLaxelploTikoU mepBailovtog Tou Sun storage, péoa and Windows XP.

e WWN (Worldwide name)

Ta FC storage xpnolpomolouv pa povadikn tautotnta, avitiotown pe tnv MAC address oTig
kapteg Ethernet, mou ovopaletat Worldwide name (WWN). Ma va €xoupe mpocBacn o€ autn
NV mMAnpodopia mpenel va kavoupe login amoé tov Windows vSphere client, ylati péow tou
web client dev poag Sivetat avtr) n mAnpodopia. Eivar 2 tumot twv WWN, o WWnN kat o
WWpN. To WWnN (World Wide Node Name) avadépetal o€ 0An tnv cuokeun/avtantopa,
evw o WWpN (World Wide Port Name) oe kdBe BUpa tn¢ ocuokeung. Apol KAVOUUE TNV

avtiotoixnon o FC storage ival mAéov dlaBéopog ota Blades.

e VMware VMFS (Virtual Machine File System)

To file system mou xpnotpomnotet to VMware eival to VMFS (Virtual Machine File System) 1o
orolo sivat éva cluster file system 1o omoio SteukoAUvel Tnv xprion virtualization. Ta cluster file
systems pmopoUV va yivovtol mount tautoxpova omo ToAAoUG server. Alvel €tol tnv
duvatdtnta oe Sladopetikoug host va €xouv mpoocPacn oe storage twv virtual machine
Tautoxpova. Eival ¢tiaypévo ya pmopel va Staxelpiletal peyala apxeia kat pmopsl va ta
kKAeldwvel mpootatevovtag Ta arno aAAayEC. Itnv ékdoon VMFS 5 mou XpnoLUOTOLOUE UmopEel

va uttootnpiéel péxpl 64 TB amoBbnkeuTtikoU xwpou Kal 62 TB péyloto peyebog apxeiwv.

4.3 Eykataotaocn VMware vCenter Server

Adou sixape n6n eykataotrioetl tov ESXi server kat ota 4 Sun Blades kat adou ta eiyape nén
ouvdéoel pe tov FC storage twv 2.71 TB Auootav £TOLUOL Yl TV yKatdotaon tou vCenter

Server Appliance.
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Apxwka KateBaocape amo to Portal tng oxoAng, http://portal.hua.gr/ Tto apxeio iso mou

TEPLELXE HEOA OAQL TA ATTOPALTNTA YL TNV EYKATACTAON.

Order Number: 100542230674
Order Date: 2017-04-26

Download Your Software

VMware vCenter Server 6 Standard
@Emended Access Guarantee (24 months) - Included
Expires: 2019-04-26
File: VMware VCSA-all-6.0.0-3634788.is0
Download ©

Size: 2 GB

File: VMware-viclient-all-6.0.0-3562874.exe

Download @

Size: 348 MB

File: VMware-VIMSetup-all-6.0.0-3634788.is0

Download @

Size: 2 GB

Ewkova 27: VCSA download

To apyelo iso mepleixe €va ekteAéoipo apyeio, “VMware Client Integration Plugin”, to omoio
eykaBiotatal oe cvotnua pe Asttoupylkd Windows kal Sev amaltel TNV €YKATAOTOON TOU
vSphere client. 2tnv ouvéxela avolyoupe To apxeio vesa-setup.html to omoio Ba pag avoiéet to
nepLBAANov eykataotacng LEoa amo Eva web browser. To mpwto npaypa mou Ba pag {ntriost

elvat tov ESXi Host otov omolo Ba yivel n eykatactaon.

% vMware vCenter Server Appliance Deployment

+ 1 End User License Agreement  Connect to target server

Specify the ESXi host or vCenter Server on which to deploy the vCenter Server Appliance.
2 Connect to target server pediy ! v . pioy he v ppli

FQDN or IP Address: [10.100.50.132 |
User name; ‘ root ‘ (i ]
Password: [ eesccsse 7“

A\ Before proceeding, if the target is an ESXi host:

= Make sure the ESXi hostis notin lock down mode or maintenance mode
+ When deploying to a vSphere Distributed Switch (VDS), the appliance must be deployed to an ephemeral
portgroup. After deployment, it can be moved to a static or dynamic portgroup.

i Back || Nex Finish Cancel |

Ewkova 28: VCSA installation, host selection
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Itnv ouvéxela adol dwooupe ovopa Kal Kwdko mpooPaocnc yia to virtual machine to omolo
Ba SnuioupynBel yia va tpéxel to vCenter Server, Ba mpénel va emNEEOUPE TOV TUTO TNG
EYKATAOTAONG OXETIKA HE TNV evowuatwon r oxL tou platform service controller, oto virtual
machine mou Ba yivel n gykatdotaocn. To KpLTAPLO ylo AUt TNV €riloyn elvat Tto péyebog tng
geykataotaong (tov aplBuod twv vCenter server, ESXi host kat twv VM mou Ba tpéxouv). Itnv
SN pog mepinmtwon mou Ba €xoupe €vav vCenter pe 4 Hosts dev elyape kavéva Aoyo va

dnuoupynooupe e€wteptkd platform service controller.

[ VMware vCenter Server Appliance Deployment

+ 1 End User License Agreement Select deployment type

Selectthe services to deploy onto this appliance.
+ 2 Connect to target server ! pioy i

+ 3 Setup virtual machine vCenter Server 6.0 requires a Platform Services Controller, which contains shared services such as Single
Sign-On, Licensing, and Certificate Management. An embedded Platform Services Controller is deployed on the
4 Select deployment type same Appliance VM as vCenter Server. An external Platform Services Controller is deployed in a separate Appliance

VM. For smaller installations, consider vCenter Server with an embedded Platform Services Controller. For larger
installations with multiple vCenter Servers, consider one or more external Platform Services Controllers. Referto
the vCenter Server documentation for more information.

Note: Once you install vCenter Server, you can only change from an embedded to an external Platform Services
Controller with a fresh install.

Embedded Platform Services Controller VMor Host

S e Platform Services
(® Install vCenter Server with an Embedded | Controfior |

Platform Services Controller == =
vCenter Server

External Platform Services Controller VM or Host

e \
| Platform Services |

(" Install Platform Services Controller I Controfier |
(" Install vCenter Server (Requires External - —= —
Platform Sernvices Controller) VMior Host Viior Host
vCaenter Server vCenter Server
‘ Back | Next Finish Cancel |

Ewkova 29: VCSA install, deployment type

To emopevo Pripa eivat va dnuioupynooupe €va SSO (Single Sign-on) domain ywa tnv
eloaywyn pog oto vCenter server. ITtnv MEPIMTWON TOU €ixape AdN €YKATAOTHOEL KATOLOV
vCenter server platform service controller 8a Balape ta otolyeia mou sixape AdN yla tTnv

eloaywyn pag péow SSO.
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["j' VMware vCenter Server Appliance Deployment

+ 1 End User License Agreement Set up Single Sign-on {SSO)

joi in. / fi i h loy 2
U7 Connctio tanet server Create or join a SSO domain. An SSO configuration cannot be changed after deployment

+ 3 Setup virtual machine @ Create anew SSO domain
+ 4 Select deployment type (" Join an SSO domain in an existing vCenter 6.0 platform services controller

5 Setup Single Sign-on o
vCenter SSO User name: administrator

6 Select appliance size

7 Select datastore vCenter 880 Password:

| eccscssse ‘ i ]
8 Configure database
9 Network Settings Confirm password: l ssssccsse l
10 Customer Experience
S$S0 Domain name:

Improvement Program | vapnere-local l i
11 Ready to complete y

2 SS0 Site name: I veenter l )

A\ Before proceeding, make sure that the vCenter Single Sign-On domain name used is different than your
Active Directory domain name.

E Back il Next Finish Cancel

Ewkova 30: VCSA installation, SSO setup

Fj' VMware vCenter Server Appliance Deployment

+ 1 End User License Agreement Select appliance size

Specify a deployment size for the new appliance
+ 2 Connect to target server pecity ploy pp

+ 3 Setup virtual machine

Appliance size: Tiny (up to 10 hosts, 100 VMs) z|
+ 4 Select deployment type
+ 5 Setup Single Sign-on
6 Select appliance size
Description:
7 Select datastore
8 Configure database This will deploy a Tiny VM configured with 2 vCPUs and 8 GB of memory and requires 120 GB of disk space.

This option contains vCenter Server with an embedded Platform Services Controller.
9 Network Settings

10 Customer Experience
Improvement Program

11 Ready to complete

| Next Finish Cancel

Ewkova 31: VCSA installation, appliance size
H emloyn tou pey€Boug tng eykatdotaong Ba kabopioel toug mopoug (cpu, ram, storage)

nou Ba SiateBouv oto virtual machine mou Ba tpéxel to vCenter Server wWoTe va UMOPEL va

Aeltoupyel anpookonta.
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Ou amnattioslc ywo tov VCSA 6.0 avaloya pe to péEyeBocg tTNG eykataotaong oAAd Kal Tnv

evowpatwon f oxL tou platform service controller, eivat ot e€nc.

Resource Requirement

Disk storage on the host machine Embedded Platform Services Controller:
« Tiny: 120GB
« Small: 150GB

+ Medium: 300GB
+ Large: 450GB

External Platform Services Controller:
« Tiny: 86GB
+ Small: 108GB
+ Medium: 220GB
+ Large: 280GB

External Platform Services Controller Appliance:
« Tiny: 30GB
+ Small: 30GB
+ Medium: 30GB
» Large: 30GB

Memory in the vCenter Server Appliance Platform Services Controller Only: 2GB Ram

All components on one Appliance.
+ Tiny: 8GB RAM
« Small: 16GB RAM
+ Medium: 24GB RAM
» Large: 32GB - 64GB RAM

CPUs in the vCenter Server Appliance Platform Services Controller Only: 2 CPUs

All components on one Appliance.
Tiny: 2 CPUs

Small: 4 CPUs

Medium: 8 CPUs

Large: 16 CPUs

Mivakag 5: VCSA installation, appliance size

H emopevn emloyr) mou Ba kAvoupe oxetiletal pe to storage oto omoio Ba yivel n
eykatdotaon tou vCenter Server kal eival petal tou datastore twv 271 GB mou StaBEtel To
Sun blade kat twv 2.71 TB tou San Fibre storage to omnoio 6nw¢ dei€ape mponyoupEVWE EXOUE

nén ouvdeoel kat pe toug 4 ESXi hosts.

[F vmware vCenter Server Appliance Deployment

+ 1 End User License Agreement Select datastore
Selectthe storage location for this deployment
+ 2 Connect to target server - 9 Lt

¥ 3 Setuptisimactie The following datastores are accessible. Select the destination datastore for the virtual machine configuration files

+ 4 Select deployment type and all of the virtual disks.
+ 5 Setup Single Sign-on
6 Select appliance size Name Type Capacity Free Provisioned Thin Provisioning

7 Select datastore datastore1 VMFS 271GB 261.63 GB 9.13GB true

FCstorage VMFS 2,788.75 GB 2,787.79 GB 0.96 GB true

I¥ Enable Thin Disk Mode i ]

Back Next | Finish Cancel

Ewkova 32: VCSA installation, storage selection
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To emhoyn) NG Aswtoupylag tou storage wg thin disk mode, pag e€aodalilel pkpotepn
KatavaAwon g xwpntikotntag tou Siokou, adol dev tov deopevel 0Ao, aAd HOVO TO
KOMUATL TTOU BplokeTal og xpron. Av €xoupe Swoel yla mapadetlypa 100 GB og éva VM kat amno

auta xpnotpornotovvral ta 20 GB, Ba Seopeutouv pévo auvtad amnod to file system.

O vCenter Server xpelaletal pio Baon dedopévwy yla Sk Tou xpron Katd tnv cuAloyn Kal
armoBnkevon mAnpodopwwv Tou adopolv Tov Server. Mag Obivetar n Suvatotnta va

XPNOLLLOTIOL)COUE TNV EVOWHOTWHEVN PostgreSQL i evaAAaKkTika kamola aAAn tng Oracle.

211G puBuioelg Siktvou Ba opicoupe TNV IP kal to tumo tn¢ (IPv4 kat static) mou Ba kavel
xprion o vCenter Server, 1o 6vopa mou Ba tou dwoou e, TV subnet mask, to network gateway

aAAd kat tnv IP tou DNS server. Entiong to amnd nou Ba yivetal o cuyxpoviopnog TG weac.

J VMware vCenter Server Appliance Deployment

+ 1 End User License Agreement Network Settings A

Configure network settings for this deployment.
+ 2 Connect to target server g 2 g oy

Choose a network:

+ 3 Setup virtual machine VM Network v ‘ (i)
+ 4 Select deployment type -
« 5 Setup Single Sign-on IP address family: [ 1Pva = ‘
+ 6 Select appliance size i -
+ 7 Select datastore Network type: static IS ‘
+ & Configure database
Network address: T 10.100.50.136
System name [FQDN or [P [ditve hua.of ‘ o

address]:

Subnet mask:

Network gateway:

Network DNS Servers
(separated by commas)

Configure time sync:

255.255.255.0
10.100.50.1

195.130.90.45, 195.130.90.35

(® Synchronize appliance time with ESXi host

" 1lap NTP apmuera (Qenarated hv rnmmas)

Back | Next Finish | Cancel

Ewkova 33: VCSA installation, network settings

ItnVv ouvéxela Ba pag yivel pa ouvodn Twv €MAOYWV TIOU €XOUHE KAVEL TPV EEKIVAOEL N

Sladikaoia Tng eykatdotaong.
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[ vMware vCenter Server Appliance Deployment

+ 1 End User License Agreement Ready to complete

Please review your settings before starting the installation.
+ 2 Connect to target server - 4 9

3 Setup virtual machine Target server info: 10.100.50.132
Name: vecenter
v 4 Selectdeployment type Installation type: Install
+ 5 Setup Single Sign-on Deployment type: Embedded Platiorm Services Controller
i 3 Deployment Tiny (up to 10 hosts, 100 VMs)
+ 6 Selectappliance size conpﬁgilration: yup
v 7 Select datastore Datastore: FCstorage
+ 8 Configure database Disk mode: thin
< Network mapping: Network 1 to VM Network
2 Network Scftings IP allocation: IPv4 | static
+ 10 Customer Experience Host Name
improvement Program Time synchronization: Synchronize appliance time with ESXi host

Database: embedded

Properties: SSH enabled = False
Customer Experience Improvement Program = Disabled
SS0 User name = administrator
SS0O Domain name = vsphere.local
SS0 Site name = vcenter
Network 1 IP address = 10.100.50.136
Host Name = vcdithua.gr
Network 1 netmask = 255.255.255.0
Default gateway = 10.100.50.1
DNS = 195.130.90.45,195.130.90.35

| Back Next Finish | Cancel

Ewova 34: VCSA installation, settings review

AdoU oAokANpwOEL n eykataotacn mapatnpoUpe OTL £xel SnuloupynBel €va virtual machine to

oroio tpéxel SUSE Linux otov host mou eixape emAéEeL KaTd TV eykatdotaon.

(s veenter
g Console Shut down gl Suspend ¥3 Restart | _/ Edit settings ‘ e Refresh | ﬁ Actions
vcenter
CPU Lj
Guest OS SUSE Linux Enterprise 11 (64-bit) 565 MHz y
Compatibility ESXi 5.0 and later (VM version &)
VMware Tools Yes MEMORY il
CPUs 2 8.04 GB
EETDW 8 i? STORACE
ost name vedi
28.23 GB
~ General Information
4 g Networking vedit
» B8 VMware Tools Installed and running
» £ Storage 11 disks
|=] Notes VMware vCenter Server Appliance # Edit notes

| ~ Performance summary last hour

+ Hardware Configuration

» [ cpu 2vCPUs
Wl Memory 8GB

» 3 Hard disk 1 12 GB

» £ Hard disk 2 143 GB

» 3 Hard disk 3 25 GB

Ewkova 35: vCenter virtual machine
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Amo edw Umopoupe va avoioupe pEow NG kKovoolag tou vSphere client, mapaBupo mou pag
Sivel mpooPaon oto virtual machine tou vCenter kat tTnv duvatotnta va aAAAEOUUE KATIOLEG

puBuioelg Tou €xoupe NON eMAEEEL KATA TNV EyKATACTOON.

B vcenter 3 Actions €3

UMuware vCenter Server Appliance 6.0.0.20000
Type: vCenter Server with an embedded Platform Services Controller

2 x Intel(R) Xeon(R) CPU E5-2609 0 @ 2.40GHz
7.8 GiB Memory

Ewova 36: vCenter Server Appliance

Matwvtag F2 Kol LodyovTag Tov KWKo eloaywyng pag Sivetal mpocBaon otig pubuLoELS.

Conf igure Management Network

Hostname:

vcdit.hua.gr
Conf igure Management Network

IP Address:

10.100.50.136

To view or modify this host’s
management networ 2ttings in
detail, press <Enter

<Enter> More <Esc> Log Out

UMuare vCenter Server Appliance 6.0.0.20000

Ewkova 37: vCenter Sever Appliance system customization
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Ol puBuioelg mou pmopoU e va 0ANGEOUE PETA TNV EYKATACTAON £(val AUTEG TOU SIKTUOU.
MAéov €xoupe TpooPacn oTo SLaXelPLloTIKO TieplBaAlov tou vCenter server, €ite €l0AyovTag

kateuBelav v IP otnv omoia tov €xoupe OnAwoel, 10.100.50.136, eite oto domain,

vcdit.hua.gr.

€ O https//vcdithuagr

¢ Q search

wBa ¥ a9 O =

vmware

Getting Started
To access vSphere remotely, use the
vSphere Web Client.

Log in to vSphere Web Client -
For help, see <

vSphere Documentation

vCenter Servers

Ewova 38: vCenter Server, vSphere web client intro screen

For Administrators
Web-Based Datastore Browser
Use your web browser to find and download files (for
example, virtual machine and virtual disk files).

Browse datastores in the vSphere inventory
For Developers
vSphere Web Services SDK
Learn about our latest SDKs, Toolkits, and APIs for
managing VMware ESX, ESXi, and VMware vCenter.
Get sample code, reference documentation, participate
in our Forum Discussions, and view our latest Sessions
and Webinars.

Leamn more about the Web Services SDK

Browse objects managed by vSphere

Download trusted root CA certificates

Em\éyovtag va kavoupe login péow tou web client, Balovtag tov KwoIKO ToOU eiyaue

eMAE€el oTig puBuioelg tou SSO Kkatd TNV e€ykatdotacn, €oupe mMA€ov TpooPfacn oto

nieptBaldov tou vCenter Sever.

vmware® vSphere Web Client  #=

b X (] Home

2 7’ Home |

O | Administrator@VSPHERELOCAL ~ | Help v |

'E} Alarms b § %
Ay | Ne. | Ack..

[ -
|54 vCenter Inventory Lists

] Hosts and Clusters
[&] vMs and Templates

vCenter Hosts and VMs and
H Storage Inventory Lists Clusters Templates
£ Networking
Monitoring

ify Policies and Profiles
€T Hybrid Cloud Manager
(J vRealize Orchestrator

B = &

Task Console

Event Console Host Profiles

WV VOV VYV Y v v Y

&% Administration

Tasks
|5 Log Browser

B & "

Administration

{7 Tags

Roles System Licensing
@, New Search > Configuration
Saved Searches >

& Watch How-to Videos

=

Storage

VM Storage:
Policies

ihg

Customer
Experience
Improvement

e B a@ O

Networking Content

ES =

Customization vRealize
Specification Operations
Manager Manager

Hybrid Cloud VRealize
Libraries Manager Orchestrator

| # Work In Progre... X

Ewkova 39: vCenter Server home screen
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To mpwto Bripa mou MpENeL va yivel ival va cuvdéooupe tov vCenter Server pe toug ESXi
hosts. Mnyaivoupe otnv emhoyn Hosts and Clusters -> New Datacenter yia va SnLoupyrcoupe
€va datacenter to DITVMLAB kot otn cuvéxela dnutoupyol e éva Cluster péoa oto DITVMLAB,
10 LAB_CLUSTER. Twpa pmopoUue va ouvdéooupe toug ESXi Hosts mpooBétoviag toug oto
Cluster mou poALg dnuloupynoape. Oa pag IntnBet n IP kal Ta oToleia eLooywyng Tou KabBevog
(user name/password). Av KAmolog amo autolg €xel MAvw Tou cuvdedepéva virtual machines
TOTE B MpooTteBoUve Kol autd Kot Ba prmopoupe MAEov va ta Staxelpl{opacte ano to vCenter

Server.

4.4 Anupwovpyia virtual machine

AdoU €xoupe OAOKANPWOEL TNV EyKATAoTACN O SOKLULACOUUE TwPa va SNULOUPYHOOUUE Eval
virtual machine péow tou vCenter Server. [lnyaivoupe oe éva datacenter/cluster/host kot
emiAéyoupe “New Virtual Machine” -> “Create a new virtual machine”. Itnv ocuvéxela Ba
dwooupe €va povadiko ovoua yla to virtual machine Ba emiAéoupe To compute recourse
(datacenter/cluster/host) mou Ba to ¢hoevroel, to datastore aAl\d kat tnv €kdoon tou ESXi
Server mou xpnotdomoloUue yla Bpata cupPatotntag. EmAéyoupe emiong to AELTOUpPYLKO
oUOTNUA TO OMOol0 €XOUPE OKOMO VA EYKATAOTHOOUUE oto virtual machine mou 6Oa

dnuoupynBet wote va e€aopaAicoupe TNV CwoTH EyKatdotacn Kol AEltoupyia tou.

3 New Virtual Machine 2 b
1 Select creation type Custom ize hardware
Configure the virtual machine hardware
~  1a Selecta creation type
ZiEd teettiigs Virtual Hardware | VM Options | SDRS Rules
%4 2a Selectaname and folder
+ [ CPU 1 ~| &
~"  2b Selectacompute resource
4096 ~| | MB -
«  2c Selectstorage » B Memory .
ry
" 2d Select compatibility + 2 New Hard disk 32 ~] | c8 T
v 2e Selectaguest0S (3 % New SCSl controller  LSI Logic SAS
2f Customize hardware » [ New Network TRUNK ~ ¥ Connect
3 Ready to complete + (@) New CD/DVD Drive | Client Device -
+ [ New Floppy drive Client Device -
+ [ Video card Specify custom settings =

+ i VMCI device
+ (@) New SATA Controller

» Other Devices

New device: |  —— Select —— -

Compatibility: ESXi 6.0 and later (VM version 11)

Back Next Cancel

Ewkova 40: Virtual machine hardware selection
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MmopoUpue va emAé€oupe TNV oUVOEON TOU UNXAVAUOTOC OMwE TNV BENouE epelc pe opla

TLG Suvatotnteg Tou host mou Ba to phoevnoel.

Adou bnuioupynooupe to virtual machine, avolyoupe tnv kovooAa n omoia pag Sivel
npocBaon oto pnxavnua (pag deixvel oe éva nmapabupo otL Ba BAEMaUE av TO CUVOEANE OF
gl 086vn umoAoylotr). Méow NG KOvooAag €xoupe mpooPacn kat oto local storage tou
UTIOAOYLOTI] TIOU XPNOLLOTIOLOUME KOL MUTTOPOUME €UKOAQ va (POPTWOOUME TO iSO TOU
AELTOUPYLKOU CUOTHUATOG TToU Ba €YKATAOTACOUUE oTo Virtual machine péow TwWV ELKOVIKWV

odnywv mou Slabétel. Epeic kavape eykataotacn Tou Asttoupykol Debian otnv €kdoon 8.

i vmpe3 | Actions = 3

Getting Started =~ Summary | Monitor Manage Related Objects

vm pc3 "J CPUUSAGE
Guest Os: Debian GNU/LInUX 8 (64-bif) 0.00 Hz
Compatibility: ESXi 6.0 and later (VM version 11) MEMORY USAGE
- 4% 81.00 MB
VI are Tools: Running, version:10246 (Current) -
DNS Name: dehianpc 3 "_’i STORAGE USAGE
IPAddresses:  10.100.51.133 = 8.51GB
View al 2 IP addresses
Launch Remote Consale Host: 10.100.50.135
Download Remote Console @) A m
* VM Hardware 1 | » Advanced Configuration |
» CPU 2 CPU(s), 0 MHz used v Notes -
» Memory L 4086 MB, 81 MB memory active
+ VM Failure Response O
» Hard disk 1 20.00GB
Failure Failure response
» Network adapter 2 TRUNK (connected)
- Hostfailure Restart
(&) CD/DVD drive 1 Disconnected ’6'- i)
- Host network isolation Leave powered on
» Video card 4.00 MB .
Datastore under POL Disabled
2 USB Devices
g Datastore under APD Disabled
b Gl Additional Hardware Guest not heartbeating lgnore heartbeats
Compatibility ESXi 6.0 and later (VM version 11)
vSphere HA Protection: Protected )
Edit Setings. .,
i = VM Storage Policies O
» Tags 1 VM Storage Policies -
+ Related Objects O WM Storage Policy Compliance -
Custer  [J LAB_CLUSTER Last Checked Date -
Host [ 10.100.50.135 CrEmplEne

Ewkova 41: Debian virtual machine

AdoU oAokANPwOel n €ykATAOTAON TOU AELTOUPYLKOU CUOTAHOTOG €XOUUE TAEOV TG €EAG

ETUAOYEC
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{5 Actions - vmpe3

Fower »
Guest OS5 »
: Snapshots »

| 5 Migrate
| Clone »
Template »

Fault Tolerance »
VM Policies »
Compatibility »
Export System Logs...

O3 Edit Resource Settings...
[ Edit Settings...

Move To

Rename..

Edit Notes...

Tags & Custom Aftributes »

Add Permission..
Alarms »

Ewkova 42: Virtual Machine actions

Ta power options €ival autd mou Ba eiyape KoL o€ €va GUOLKO PUNXAVNUA CUV TNV €T OYN
TOU suspend, PE TNV omola MAywVOUUE Kol OWIOUUE TO UNXAvNUa OE Pl Kotaotaon (state)
EVW KAVOVTOG resume UIMopOoUE VoL CUVEXIOOUE TNV SOUAELA pag aro tnv dla katdotaon. Av
BEAOUE VO KPATACOUUE HOVIUA TNV Katdotaon evog VM umtdpxel n Aettoupyla Tou snapshot.
Ztnv kataotaon neplthappfavetatl 1o Power state (On, Off, Suspended), Ta dedouéva anod toug
SloKoUuG Kal TNV HvAUN, OTwG Kot oL puBuioelg mou €xel to VM. To 1810 to pnxavnua, €Xoupue
v duvatotnta eite va to petovacteUooupe (migrate) oe aM\o host/cluster, gite va to

KAWVOTIOLIOOULIE.
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KEDAAAIO 5

5.1 Zuunepaopata

H eykatdotaon tou VMware vSphere otoug server tng oxoAng Atav pio Stadkooio pe
dlaitepo evbladpépov. Anattoloe PEAETN TNG TexvoAoyiag, aAAd Kol Tou UALKOU Ttou elXOpE
otnv 81abeor) pag ylo TNV CWOTOTEPN TMAPAUETPOTOLINCN Tou. H ocuykekpluévn AUon mou
ETUAEXONKe elval n mAéov Sladebopévn kal aflomiotn, omote ntav €UkoAo va Ppebel to
avtiotolyo documentation. Ot 6mole¢ SUCKOALEG TOPOUCLACTNKAV KATA TNV EYKATACTACN, OTLG
TIEPLOCOTEPEC TEPUTTWOELG elav kataypadel dn, ota emionua Kot pn texvoAloyika forum kat n

AUon 6ev ntav duokoAo va Bpebel.

Metd tnv oAokAnpwan tng gykataotacng n Snuloupyia kat dtaxeiplon evog VM  yivetat
pEoa amod ypadlkd mePLBAANOV HE HEPLKA KALK, EVW N peTadopd evog VM, amod évav Host oe
AaAAo, eival tooo amAi 600 n petadopd evog apxeiou. MmopoU e va £XOUE TNV EMOMTELQ OANG
NG SOUNG ATIOUOKPUOUEVA KAl XWPIg TNV Xxprion €8koUu mpoypaupotog adou o vSphere client
Aettoupyel kat péow web. MmopoUue eniong va dwooupe og kABe xpriotn f opdda xpnotwy,
OUYKeKpPLUEVO Slkalwpata 6oov adopd TV Xpnon tng umodoung, Ta omoia doptwvovtal

autopata kabwg kavoupe Login péow SSO (Single Sign On).

5.2 Entidoyog

To virtualization eilval mA£ov pla TEXVOAOylOL TIOU XPNOLUOTIOLE(TAL TIAYKOOUIWG OTNV
TIAELOVOTNTA TWV ETUXELPNOEWV, AAAA BplokeL HeyAAn xprion Kal o akadnuaiko emninedo. Eival
TIAEOV QPKETA WPLUN KOl OTLG eplocotepeg Slepyaaoieg dev elval avtAnmt n dtadopd otnv

Xprion €vog cupBatikol UTtoAoyLoTh, amo évav eKovIko (virtual machine).

H av&non tn¢ HEONG UTOAOYLOTIKAG LOXUOG TWV HNXOVNUATWY KAVEL TNV XPNONn TOU
virtualization eAkuoTikr) akopa Kat Sev gival SLABECIUOC KATIOLOG server TTOAAWY TTUPHVWVY Kol

TEPAOTLAC XWPNTIKOTNTOG o€ storage. Omola Avon kat va emiAééel kavelg (vSphere, Hyper-V,
48



Xen, VirtualBox, KVM) undpyxet kamolwa £kdoon freeware mou pmopeil va SOKLHACEL KoL val

TIELPAPOTLOTEL.
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