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Ewayoym

Tkond¢ autig ¢ epyaciag eivon 1 dnpiovpyia wa vampeoiag 1 omoie Ba diver myv
Suvatémra £AE£YXOV VIOAOYIGTIKGV, AMOONKEVTIKGOV Kol SIKTvakav mopwv péow evoc Web
Browser péow g epappoyng cloud computing OpenStack. To OpenStack xvkhogopnoe tov
Oxktopfpn tov 2010 xan givar ypappévo oe Python. Aviiker oty katmyopia vimpeciav laas
(Infrastructure as a Service) tov Cloud Computing. To project &exivnoay and kowvob 1 NASA
kot 1 Rackspace Hosting. [1] Yroompiletar andé mAifog eTaip®dv Kot OpyaviGHGY Omm¢ ol
Arista Networks, AT&T, AMD, Brocade Communications Systems, Canonical, Cisco, Dell,
EMC, Ericsson, F5 Networks, Go Daddy, Groupe Bull, Hewlett-Packard, IBM, Inktank, Intel,
NEC, NetApp, Nexenta, Rackspace Hosting, Red Hat, SUSE Linux, VMware, Oracle and

Yahoo!. x.a. pe éva cuvorikéd apiBué mov Eenepva nig 300. [2]

Emiong 6a avaivbolv Pacikég évvoleg tov cloud computing, mwg opiletan xar m
vpecies neprapfavel, Gote va WTopEGEL v aviiknebel o avayvdotng 1o mhaicto mov el

Srapopewbei kat 1t Bion £xer 1o Openstack cav vimpesia péoa Tov.

Oa avaivbei n ddikaoia Tov aKOAOVONBNKE Kl TO OKENTIKG HE TO omoio emAEYONKE 1O
Openstack ywx v viomoinon tov project ko Ou yivel pa aviiven tov oyediacpold ToL
Openstack kot tov otoyeiov and ta onoia anoteieital. Eriong Oa avaivlel n Siadikacia

eykatactacng tov Ko Bu dobodv odnyies yia v cmoTi| xprion Tov.



Cloud Computing

Opropog tov cloud computing

To cloud computing givan éve HOVTEAO Yig T1) EPOY] SVVOTOTNTOG TAVTHXOD TAPOVCUS,
PBohkng, katd mopayyeric mpooPacnc oto KO GE KOWOYPNGT OpadH SUOPPOGIUMV
VIOAOYIOTIK®V TPV (M.).. SIKTLA. Servers, storage. EQUPIOYES Kl DINPEGIES) MOV UTOPOVV Va
anodoboly ypiiyopu o ypnon He v eadyom) apoondbsia dwaycipiong N aiinienidpaong and
TOUG MUPOXOVE LANPECIOV. ALTO 10 LOVTEAO OUVVEQOL amoTeAsitanl amd mévie Pacikd

AUPUKTNPIOTIKG, TPitt HOVTEAL DIMPESIAV, Kt TECGEPX HOVTEAL avarTuéng [3]

Anapuitnre XapuKTnploTika
Avtog&umpémon katd anaiton. (On-demand self-service.)

‘Eva¢ katavaromc pmopel povouep®s va mpoundevtel duvatomrteg uftomoinong mg
voAoy1oTIKAg Sidtagng, onmg sivar 0 xpévog drakopot) Kt anobikevong GikTHoL, avaroya
HE TG avayxeg avtopdtog ywpic va amwteitar avbpomyn aiiniemidpaon pe xdbe popia
TUPOYNG VINPECIAV.

Evpeia npbécPacn oto diktvo.(Broad network access.)

Avvaromreg eivar Swbioiueg pEGo TOL SIKTDOV Kot TPOCPAGIHES HEGH TUMOMOUEVOV -
pnyavicpov mov mpowdoldv v xpfiion and etepoyeveic mhatgdpues thin 1 thick client (m.y.,

KIVI TG TNALQOVA, TUUTAETES, POPTTONS VTOAOYIGTES, Kut workstations).
Zvykévipoon nopov.(Resource pooling.)

Ot vroroyteTikoi TGPOL TOV MAPOHYOV GLYKEVIPOVOVTUL Yiat Ve EVTNPETIGEL TOAAATAOVS
KOTOVOAMTEG YPNCIUOTOIOVTINS £V HOVIELO TOALUMAGV EVOIKIAGTAV, HE SUPOPETIKOVS
PLOIKODS KAt EIKOVIKOUS MOPOLE oL £xovy exywpnbel Suvapkd xat avadatifevial avaroya pe
mv {mon teov Katavehotov. Yrapger ma aicnon avelupmoiag tomobesiag oto 611 0
nehaTng dev £xet yevikd £heyyo N yvoon mave and v akpifn torobecia TV mapexouEvoOV
nopwv, ARG pmopel va siven oe Ofon va mpoodopiler ) O0fon oe vynidtepo eminedo
aguipeong (m.yx., xdpa., Kpatog, N kévipo dedopévorv). INapadeiypata ndépwv neptiapfavoovy my
anobiikevorn, myv encgepyacia, T pvijun Kot to £0pog Lbhvng Sikthov.

Tayeia ehaotikémra.(Rapid elasticity.)

Avvatémreg pmopel va anodofodyv kuat va aneievfepwBolv eAAcTIKG , 0 OPIOUEVES

MEPIMTMOELS, AVTOHATA, Vi KAlpakoBobv ypiiyopa mpog Ta ££0) Kot TPOG T HECH AvALoY HE TH



Chmon. lNa tov katavelot), ot dvvatdmres mov dlatiBeviar ocvyvd gaivetar v gival

ATEPIOPIOTES KOt UAOPOVY v Sratefolv o€ 0MOUdNTOTE TOCOT T, UV TAoH CTIYM.
Metpodpeveg vimpeoiec.(Measured service.)

Ta cvotipata cloud eAéyyouv avtopata m BEATIOT yp1joN TOV TOPOV a&IOTOUOVTAS [
duvatdmnre pETpnoNg oe KAmowo eninedo aguipeons avdroya pe 1o £idog g vanpesiag (..,
anofikevon, encgepyacia, evpog LOVNG, Kar evepyovs oyaplacpons ypnotav). H ypnon twv
nopwv umopel va napakorovdeital, eAEYYETAL Kl VU AVAQEPETAL, TAPEYOVTAS DIPAVELR TOCGO

Y10t TOV TAPOYO GGO Kitl Yt TOV KATAVEANT TG Xpnotponotovuevns vanpeciag. [3]

Movtéra avantuéne Cloud Computing
Public cloud
Oprouog

H vrodoui| cloud tpogodoteitan yia ehevbepn ypiion and 1o £vpld kowd. Mmopsei va
aVIKEL SlolkeiTal, Kot Aertovpyel and pa emyeipnon, axkadnuaikn 1 Kupepvnukn opyavoon. 1
KAno10 ouvovacud autd@v. Yapyel oTi¢ £YKUTactdosats Tov gopéa napoyxns cloud. [3]

[Tapudeiypara vimpecidv public cloud eival to Email nov npoc@épetar umd etaipeieg

onwg o1 Microsoft, Yahoo kat Google [4], vimpeciec amobrikevong dedopévov 6w 1o

Dropbox [5] kafd¢ ket to Amazon Elastic Compute Cloud (EC2) [6]

Private cloud
Opiouoc

H vrodopn cloud tpogodoteitan yia amoxhewotki ypron and évav povo @opia mov
nephapPavel TOAAATAODS KATaVEAMTES ()., EMYEPNUATIKES povades). Mmopel va aviiket,
drorkeital, Kat Aertovpyei and Tov id10 TOoV Yopia, £vav Tpito, 1| KATO0 GUVOLAGHO UUTOV, Kl

HMOPET val LTGPyEL EVTOG 1] EKTOS TV XOpmV Tov popéa. [3]

Kdamoieg and tig etaipeieg mov mpoopépovy Aucelc ya private cloud eiven n Cisco [7]. 0
Dell [8], n IBM [9].



Community cloud
Oprapog

H vrodopr| cloud tpogodoteital yia TV GIOKALIOTIKY ¥PNOT GnO [a GLYKEKPIUEVT
KOWOTNTU KUTAVUAWTOV OPYAVIGHOY OV £X0VV KOWEG avnovyieg (Y. amocToAl], anatioelg
ACQOAALINS, TOMTIKNAC, KOl KPuTnpua cuppoppumons). Mmropei va avikel, Owoweitar, Kot
Acrtovpyel and éva 1] MEPIGOOTEPOVS ANG TOLS OPYAVIGUOVS GTNV KOWOTNTa, évav tpito, 1

KATO0 CLVOVACHO TLTOV, K HTOPED VaL DIAPYEL EVIOS 1] EKTOS TOV YMPWY oL Yopia. [3]

Hybrid cloud
Oproudc

H vrodopr cloud eivan e oivleon and dbo 1 meprocodtepes drakpitdv vrodopdv cloud
(1IB1TIKGV, KOWOTIKGOV 1} SNHOGIOV) TOV TOPUUEVOLY HOVASIKES OVIOTNTES, WAAG GUVBEOVTAL HE
TPOTUROTOUEVT] 1] UMOKAEIGTIKY) TEYVOLOYIQ MOV EMTPEMEL THV QOPNTOTNTA SESOUEVAOV Kl

gpappoyov (r.y. Cloud bursting yia mv e€isoppdmnan goptiov pera&d dvo clouds). [3]

Movtéha vimpeoudv Cloud Computing
laas
Opiopos

Infrastructure as a Service. H dvvatdémra mov mop€yetal otov Kotavelmt) sivar 1
napoy) Eme€EPYUOTIKNG 163V0C, UMOBNKELTIKOD yMpov, SIKTO®V Kot AoV Ocpehmdbv
VAOAOYIGTIKGOV TOPWY, OOV 0 KUTavurmTiS £ivan oe Béon va avarntiéel kal va exTEAEGEL
onolodfjote  Aoyiopikd, 1o omoio pmopei va meplapPdvel ALITOLPYIKE GUOTAMATH Kl
epappoyéc. O katavahnmg dev Stayeipiletar | £xel Tov £Aeyy0 NG LAOKEIPEVNC LIOSOUNC
cloud, oAdd £xe1 TOV £XeYX0 TOV ALITOVPYIKOV CLOTNUATOV, TOV AmOBNKEVTIKOD XHPOV Kul TmV
EYKATECTNHEVOV EQUPHOYOV, KUl £VOEXOUEVEOS TEPIOPIOUEVO EAEYYO EMAEYUEVOV GTOWEIWV

diktowong (m.y. Firewalls). [3]

Avalvon

Zekvoviog and 1o guoikd eninedo o mpdTO povtélo vanpeoidv cloud givar 1o
Infrastructure as a Service. Eivai ) yapniétepov emmédov vimpesia mov tpoc@Epetan Kot Sivel
sheyyopevn mpocPacn oe o eikovikly vrodopr] mov meptrapfaver server, Siktva Kat

amofnKeLTIKG YMPO OOV PAOPOVY vV avarTuyBolV Ae1ToVPYIKG cuoTHNATA KAl EQaPUOYES.

Mmnopei va ypnoponomBei £ite yia REKTUON TOV LAAPYKOVTOC VAIKOD oG emyeipnong,
eite Yo amopuyn ayopag véou efomhiopon. O meAdg £xel Tov EAEYXO TOL LOYIGHIKOD, YWPIg va
volaletal yia to vAKS. Av kan ot mopot givar gikovikoi, o mekatng dev 1o aviiapfdavetan Kat

propoidy va 6000V otov tehdm pe 1\ xwpic Aoyopuiko. To kéetog g vipeoiag kabopiletat

10



and v ¥PHoN TOL CLGTIHATOS AAd TOV MEAGTN CHMPOVE HE TIC AVAYKES TOV. AV avénbodv ot
anaTNoEL propel ava maoa oTiypn} va {NTNGEL TEPIGOOTEPOVE TOPOVS, (IGTE VU IKAVOTONGEL
g avaykes tov Kabog kar 1o avtictpopo. [10] Avapeou otovg peyaibtepous mpoundevtés
laaS eivar o IBM, Amazon Web Services, Bluelock, CSC kot Rackspace. [11] [12] [13] [14]

[15] Xapakmprotikd mapadeiypata laaS sivar EC2 g Amazon kai to OpenStack.

Paas
Opioucs

Platform as a Service.H duvatomrta mov mapéyatal 6ToV Katavaim eival v avantHget
nave oTig vodopés cloud SikéC Tov eQuUpROYES 1) EQupROYES MOV £xovv dnpovpynBel pe ™)
PN yawoomy  mpoypuppaticpod,  Bifiobnkav,  vanpecidv Kot gpyaieiov  mov
vroompiloviar and tov mapoyo. O katavarotic dev Sayepiletan ) eAfyel ™MV oYETIKN
vrodopy cloud, ovurepiiapfavopivor Tov  BIKTOOL, TV  Servers, TMV AEITOLPYIKHV
CLOTNUATOV Kal TV amoONKEVTIKOV PEGWV, AMd £xEl TOV EAEYYO TWV YPNGILOTOMUEVMV
EQUPHOYOV Kal evOeyopEvee Tav pubuicewmy diapdppuong tov nepifdriioviog mov prhofevei
mv epappoyn. [3]
Aviiooy

To povtéro Platform as a Service (PaaS) otijvetan nave oto laaS. Eivan étopo ote va
ombolv mave Tov £QappoyES, Kafdg To Aertoupyikd cvotnua Kat didgopu epyakeia dnomg o
HETAYAWTTIOTEG elvan oM eyKoteoTnuéva Kut 1) Slayeipion Toug yivetal and Tov rrdpéxo. 0
MeEAGG pmopel v spmAovTiosl Ta SidQopa epyaigia, aAAd O EAEYYXOC TG TAUTQOPHUG

TUPUPEVEL GTOV TAPOYO.

To PaaS pmopei va mapuiiniotel pe 1o nopadootoxd web hosting, pe mmyv peydin
Soupopd 0TV EAACTIKOTITA TOV LIMPECIAV, Y1aTi Eival o covita EpYaAEiny MOV eMTPETEL THV
dnpovpyia kot Swayeipion epappoydv oto cloud. Iepiéyer epyarsia yio avantuln, Sokip arid
Kat éva mepifdiiov exktéheong egapupoyav. Onwg kot oto laaS, o1 mopot eivar SuVOIKG
petafodiopevor, Kat n Srayeipion tovg yivetur wmd tov mapoyo ywpic va smPupivetar o
neddmg pe emmhéov evBivec. ‘Eva and ta mBavd pelovektipata ivat ) EALElyn gopntomTag
Kat n e€dpmnon and éva mapoyo xabmg 1 avartvln epuppoy®v yivetat ndve GE OIKE TOV
gpyaieia. Eivan Opox kahn emioyn av to mepifdilov avantoéng epuppoydv touv rekdtn) eival
ido pe avtd tov mapdyov PaaS 1 yia SOKIHY £QUPHOYOV Kol LINPECIOV OV UTOPOHV Vi

avantoybodv ypiyopa and e 1dn vadpyovoes vipesics mov pocipet N mhatedpua. [10]

Xapaxmpiotikd napadeiypata tov poviédov PaaS eivar ta AWS Elastic Beanstalk,
Windows Azure, Heroku, Force.com kot Google App Engine. [16] [17] [18] [19] [20]
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Saas
Oprauog

Software as a Service.H dvvatémrta mov divetar otov ypriotn eivar n yprion tov
£QAPLOYAOV TOL Tapd}oL IOV TPEXOLY MAve of pa dour cloud. Ot egappoyig eivan Srubéoipeg
HéEcm evoc web interface 1| péow evog npoypapuatos. O ypriotg dev dayepiletan 1 eA€yyet v
vrodopn cloud oe Kavéva grinedo, pe mbavi e€aipeon kanowwv aepropiopévov pubpiceny, mg

EQUPHOYNG, IOV aPopobdV ToV yprioTy. 3]

Avaivony

To Software as a Service (SaaS) eivon £va poviédo vampecidV agaipei and Tov ypHom
myv evbdvy Sayeipiong mg vrodopns cloud, divovrag Pdaon oto eminedo eguppoyis. Or
coappoyés eivar dabéopeg péow evog web interface 1 péow evég mpoypaupatog Onwg pia
gpappoy e kwvnté miéeova. To Gmail mg Google eivar to mo dnpoguriés mapaderypa
epappoyic cloud computing. M etaipeia pmopei va ypnoporomoet to Gmail ywpic va
volasTel Yl TNV GUVTIPNON TOL VAIKOD, TV ac@dieir, 1O uptime xat Vv dayeipon mg
vrodopig. O ypfiomg pmopei va pubuicel mapapfpovs TV MPOYPEUUATOS, Ot Omoieg Ouwg
yivoviar péoa and to interface mg epappoyic. ‘Etor o ypiomg ypnowonotei e vanpeocia
email ywpic va tov eviragéper nwg mapéxetat avtr. Eival o gvkoidtepog pénog yia myv eicodo
octov KOoo tov cloud computing. Xapakmpiotikd napadeiypata SaaS eiven to Gmail g

Google, xadix xar to Dropbox. [21] [5]

On-Premises Infrastructure Platform Software
as a Service as a Service as a Service

H
i
H

i
2
£
H
H
£

Ew1 Suykpion napadooakwv Soudv kat unnpeotwv cloud *

! http://venturebeat.com/2011/11/14/cloud-iaas-paas-saas/
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Hardware Virtualization

To Hardware virtualization givan e avantvocopevny teyvoroyia mov aélonoiei v
avénon omv encepyacnki] 16 0 EMIPEMOVIUS TV SNUIOLPYIE EIKOVIKOV UNYavVOV yie ThV
TPOCOUOIWET PUOIKIS VOSOUNS. AVTH 1| TexvoloYia £xel emTpéyel o€ etaipeieg Omwg Ta data
centers va feAtiboovy v xprion kot Swyeipion v moépwv Tovg ¥Tiloviag gikovikG emineda
LAKOD oTH YUOIKA pnyaviuate mov Exovv. Ta 1KovIKG exineda EMIPETOVY GTOVE NUYEIPIGTES
Tov data centers va dNpovpyody véa instances £1KOVIKOD VAIKOD aveEdpTnta and T CLOKEVE
mov vadpyovy and katw. Emiong véo vhikd pmopei va mpooteBei 6to Ndn vadpyov, pe
AnOTEAESHA TNV AOENGT] TNG VIOAOYIGTIKIG 16YDOS, TG YOPNTIKOTNTAS Kl THG UVIHNG XWpis va

EMPEUCTEL TO EIKOVIKO EminEdO mapd puévo oy adénocn v SuvatotiTeV Tov.

Zmyv eikéva 3 @aivovral Ta KuprdTepa PHEPT] HIUG EIKOVIKNG APYITEKTOVIKIG. ZEeKvvTag
and 10 Yuoikd eminedo mpdTa vadpyet o hypervisor. O pohog tov eivan va Tpoo@épel Eva tpodmo

HE TOV OmMOi0 Ol EIKOVIKEG pnyaveéc Ba emxowmvolv pe 10 QUOIKG emimedo ywpig v

2 http://cloudtimes.org/2011/11/30/top-paas-saas-and-iaas-cloud-companies-by-cloudtimes/
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£YKataotaon Aettovpyikod cvotiuarog. Ot eikovikés unyaves eykabiotaviar mave ce autodv.
Kdfe eikoviki pnyavi napovctdletar oav £vag Siakpitog mopog, ympig OHmS Vo DGPYEL 6TV
apaypanikémre. Eva Aeitovpyikd ovomuo eykobioTatal AV OTIC EIKOVIKES HNYAVEC,

divovtag v SuvatdTNTa Vit EKTELEGTODY TV TOV MUPUSOCI0KES EQUPHOYES.

To virtualization mpoogéper tpia Pucikd mAgovekTuata oty dayeipion evog data
center. [lpdrov, o1 e@uppoyés sival TEPIOPIGUEVES OE K EIKOVIKY] Unyavt), KATI T0 0Omoio
avéavel Ty aopdiele Kal amopovavel onowdimrote emlfua evépysla omy anddoon g
HNYavig and 1o vIoAomo chHoTnUa. AEVTEPOV, 1] EVOTOINGT UVOHOIMY TAQTQOPUOV Gf £va
gviaio eminedo vAkoO onupaivel 6t pmopel va yivel KeAdtepn YpRion TOL GUGTNHATOL,
odnyovtag e avnpévn anddoon. Tpitov, emtpénel v amobrikevon guest ALITOLPYIKOV
cvomuatov oav snapshots mov dwatmpovv 11g mpoiindpyovoeg prhuicerg Toug, MoTE va ival

dvvati| 1 ypiyopn enavapopd pe nepintwon Prafne.

Application Application Application

Virtual Virtual Virtual
Machine 1 Machine 2 Machine x

Hypervizor

Hardware Physical Layer

Ewk3 Napddeyua Virtualization®

? OpenStack Beginner's Guide (for Ubuntu - Precise) v3.0
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Odnyodg Evapéne ya to Openstack Compute

Ewayoyn

Apyrtektovikn) tov OpenStack

To OpenStack anoteheitar and 10 Projects mov 10 kabéva drayepiletar pua vanpecia.

Horizon (Dashboard)
[Mapéyer £va web-based portal mov cdAnhoemdpd pe 11¢ vVIOKEIpEVES VANPEGIES TOV
OpenStack, omwg 1 ekkiviion evog instance, n ava@eon IP xat ot pvOuiceic tov eiéyyov

apooPacnc.

Nova (Compute)
Mayepileran ta instances o€ £va mepifpdiiov OpenStack. Eivan vebBuvo yia myv xatd

anaimon dnuovpyia, TPOYPAUUUTIGUO KUt TAPOTAIGHO TOV EIKOVIKOV HIYAVEOY,

Neutron (Networking)
Evepyomotel v vimpeoia mg cdvéeons diktdov yia Tig Gikes vimpeoieg tov OpenStack.

IMupéyer Eva APl 6T0UG ¥pNGTES YIo TOV OPLOUO SIKTOOV KAl TNV TPOGHPTIGT| GE AUTH.

Swift (Object Storage)
Amobnkedet Kat avakta pn dounuéva dedopéva péow evog APIL

Cinder (Block Storage)
[Mupéyer enipovn anobiikevon yia block apyeia mov ypnoiponowdvtal yia v Aettovpyia

TV instances. Méom autob yiveta n dnpovpyia kan 1 Sraeipion ovokevdyv block storage.

Keystone (Identity Service)

Napéxet tnv unnpeoia motonoinong kat e§ouolodo0TnNong oTig UNOAOUTEG UNNPECIEG.

Glance (Image Service)
AnoBnkevel kar avakta virtual machine disk images mou xpnowponotei to OpenStack

Kata tnv Snuoupyla instances.

Ceilometer (Telemetry)
Erutnpet kat petpa 1o OpenStack yia benchmarking, enektaocipoTnTa, oTATIOTIKOUC

oKONoUG KAl XPEWTEIG,.
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Eykataotaon kat Atapopemnon

H akdrovdn evomrta meprypdgel mog dnuiovpyeital e ehdyiot vrodopn cloud mov

Puciletan oto OpenStack ypnoponodvTeg 3 pnyevipara.

To pnyovipata mov ava@EpovTal GTO TaPOV Kot 6T ENOpEVH KEQaiata, ivat ot Serverl,
Server2 kon Client] . O Serverl tpéxel 6ra ta otorzeia ¢ Nova, Glance, Swift, Keystone kat
Horizon ( GUI IMiatedppa Openstack ). O Server2 tpéyet pdvo nova — compute. Xto Openstack
Oha e ovotanikd axkoiovfovv e molTiky TéTow mote, KGBe efdpmmuo N kabe opdda

CLOTUTIKOV URopEl va eyKkataotadel o€ omoovonmote Slakomoty .

O Clientl dev givat évo ama1ToDUEVO GTOWEID. TNV EYKATGOTOON TOL SEiypaTtog pag,
¥pnowonogiton yio v opedonoinon eikévav-images , og client yw to web interface kat va
tpé€er evtorég Openstack yia ) dwayeipion mg vrrodopr|c . ‘Exovtag tov client mposopordlovpe
nog Ba Sayeipldtav kamowg anopaxpucpéva v vrodopr). Emiong , o cuvdvaoudg tov
desktop ocvomquparov, cvumepihapPavopévev tov Windows, Do ypewactody éva ypu@ikod
nepifariov Kau eivanl KoADTEp vo £¢0vv Eve EI0IKO pnyavnua yie 1o oKomd outd. Oa
cuvicToloaps autd 1o pnydvnpa va eiven VT- Enabled oote va tpéyxer 1o KVM to omoio
pmopei va Briploupyai EIKOVIKEG pnyoveS Katd T dnuovpyia ¢ eikdvag-image ywa Vv

opadonoinon.

SERVER1

e
2]

. ===

Eik4  Stiowo OpenStack *

* OpenStack Beginner's Guide (for Ubuntu - Precise) v3.0
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Serverl
Onwg gaiveton oto mapamdve oyua, o Serverl mepiéyer 6ha ta nova-services,
ovpnepthapPavopévov TV nova-compute, nova-api. nova-volume, nova-network, Glance,

Swift, Keystone ket Horizon. Ilepiéyxet dvo xapteg draovvdeong diktoov (NIC).

Base OS
Eykatdotacn 64 bit ékxdoon tov Ubuntu 12.04 server diumpovtag g axérovbeg

pubpicelg oto pVado .
* Anuovpyia Tov TpdTOL YPROTN HE TO dvopa « localadmin » .

* H Eykatdotaon pog emtpénet va puBuicovpe ) dievbuvon IP yia myv aporo interface

eth0 . PuOpilovue tig Aemtopépereg g devbuvong IP .
» Kata myv gykatdotacn) , smiéyovpe pévo 1o OpenSSH -server oto pevov naxkéta .

Eniong, 0u tpéyer 1o nova-volume o€ autdv ToV server Kut £ival 16aviko yiu va £(ovv £va
£diké partition ywa ™ xpfon tov nova-volume. Ga mpémer v KAvovpe yewpokivita )
duapépian tov Siokov Kat@ v eykatdotacn tov Ubuntu Server kai va dnpiovpyijcer éva
£101k6 partition pe enapki ydpo yia to oxond avto . ‘Eyxovpe avagepbel oe avtd 1o drapépiopa
oT0 VIOAOITO TOV Kepaiaiov wg /dev/sdab. Eniong, Bu ypawotei va Befaiwboiue 611 o tHnog
mg kardrpunong £xet oprotei wg Linux LVM (8e) ypnowonowdvtag to fdisk. ite katd@ my
EYKUTAGTAUGN 1| GHECHS META TNV EYKATAGTACT £x£1 TEALIOGEL Av, £mGNG, GKOMEVLOVUE Vo
xpnoionomoovue Eva £181k6 partition, wg Swift backend, dnpovpyovpe Eva dhho Swpépropa

Yia Tov 6Kond autd Kat akorovBodue g odnyieg oty evomra "Swift Installation" napaxdro.
Evnjpepovovps 1o pny@vinpa ypnoiponotdvieg 1g akolovbes VIoAES.

sudo apt-get update

sudo apt -get upgrade

Eyxatdotaon bridge-utils:

sudo apt-get install bridge-utils
PoOuion tov diktvov

Ene&epyucia tov apyeiov /ete/network/interfaces, dote va po1alet pe 1o mopuKdatm:

auto lo
iface lo inet loopback
auto ethO

iface eth0 inet static
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address 10.10.10.2
netmask 255.255.255.0
broadcast 10.10.10.255
gateway 10.10.10.1
dns-nameservers 10.10.8.3
auto ethl

iface ethl inet static
address 192.168.3.1
netmask 255.255.255.0
network 192.168.3.0
broadcast 192.168.3.255

Kavovpe emavekkivnon tov

sudo /etc/init.d/networking restart

NTP Server

Eyxabiotovpe to NTP maxéro. Avtdg o server Ba Aaitovpyei g NTP server yie 0Aa ta
nodes. H dpa mpéner va givan ouyypoviopévn oe oha ta OpenStack otorgeia. Tpéyovus tov

NTP otov server | kot ta vwdroua nodes cvyypovilovral Tave Tov.

sudo apt-get install ntp

Zto apyeto /fete/ntp.conf mpochitovpe T1g akGAovbes YPUpUES Yo TO CLYYPOVICLOD LE
eEmtepikd server. Av mécel 1 oOvdeon diktoov , o NTP server ypnoiuomoiei 10 ko6 TOL

hardware poLot wg kéivyn.

server ntp.ubuntu.com
server 127.127.1.0
fudge 127.127.1.0 stratum 10

Enavexxkivovpe tov NTP server

sudo service ntp restart

Or servers Ba avayvopilovtar eite péom DNS eite pnéow tov/ete/hosts apyeiov.

Baoeic deoopévarv
Mmropovdue vo gpnoponomoovue MySQL, PostgreSQL eite SQLite yia Nova kot Glance.
Aviioya pe 1o mowr Oo eykataotioovpe Qo MEPACOLME Kol Ta avricTolya MoKETa Kat Ba

pubuicovpe Tov database server.
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MySQL

Evxabiotodpe mysql-server kat python-mysqldb nakéro

sudo apt-get install mysqgl-server python-mysqldb
Anuovpyodue root password ye mysql. To password mov ypnoiponolodue £d0 eivan

"pmygreatsecret”

Balovpe bind address andé 127.0.0.1 oe 0.0.0.0 oto apyeio /etc/mysql/my.cnf. Onwg

PUIVETOL TUPUKAT !

bind-address = 0.0.0.0

Kdvovpe Restart tov MySQL server yua va dovpe 6Tt akovel oe Oha ta interfaces.

sudo restart mysql
Anpuovpyia Bacswv Asdopéveov
Anuovpyodvps MySQL Pacerg ya va yproiporombovy pe m nova, to glance xai 1o

Keystone.

Anuovpyia g Pdong nova.
sudo mysgl -uroot -pmygreatsecret -e ’'CREATE DATABASE nova;'’

Anuovpyia tov xpriotn novadbadmin.
sudo mysql -uroot -pmygreatsecret -e 'CREATE USER novadbadmin;’

Akaopata otov novadbadmin yia m Paon "nova".
sudo mysgl -urocot -pmygreatsecret -e "GRANT ALL PRIVILEGES ON
nova.* TO 'novadbadmin’@’%’ ;"
Anuovpyia password yia to yprom "novadbadmin”.
sudo mysql -urocot -pmygreatsecret -e "SET PASSWORD FOR
novadbadmin’ @’ %’ = PASSWORD (‘' novasecret’) ;"
Anuovpyia e Bdong glance.
sudo mysgl -uroot -pmygreatsecret -e ’'CREATE DATABASE glance;’
Anpovpyia tov ypriot glancedbadmin.
sudo mysgl -uroot -pmygreatsecret -e ’CREATE USER
glancedbadmin;’
Mupoyn Mijpwv dikaopdtov oto glancedbadmin yia ™) Baon "glance".
sudo mysql -uroot -pmygreatsecret -e "GRANT ALL PRIVILEGES ON
glance.* TO ’glancedbadmin’@ "%’ ;"
Anmovpyia password ya to ypriot“glancedbadmin”.

sudo mysgl -urocot -pmygreatsecret -e "SET PASSWORD FOR
"glancedbadmin’/@’%’ = PASSWORD ('glancesecret’) ;"
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Anovpyia e Paong keystone.

sudo mysql -uroot -pmygreatsecret -e 'CREATE DATABASE keystone;

Anwovpyia ypiiom keystonedbadmin.

sudo mysql -uroot -pmygreatsecret -e ’'CREATE USER
keystonedbadmin;’

[Mupoyn minpwv dikuwpdatov otov keystonedbadmin yia ™ Bion "keystone".

sudo mysgl -uroot -pmygreatsecret -e "GRANT ALL PRIVILEGES ON
keystone.* TO ’keystonedbadmin’@’%’ ;"

Anpovpyia password yie 1o yprjotn "keystonedbadmin®.

sudo mysgl -urocot -pmygreatsecret -e "SET PASSWORD FOR
'keystonedbadmin’@’'%’ = PASSWORD ('’ keystonesecret’) ;"

Keystone

To keystone eivat 1 vampeoia mov sivan veHOVVY Yo TNV MOTONOINGY TOV YPNOTOV K

TV VINPEGIOV.

sudo apt-get install keystone python-keystone python-
keystoneclient

Avorypa tov apyeiov /ete/keystone/keystone.conf ket addayi TG Ypappig
admin token = ADMIN
£101 OOTE VO QAIVETAN MG TUPUKATW:
admin_token = admin
Egoéoov 1 Bdon Oa arobnkedoer tic pvbuioeg keystone, aviikabiotodpe my axoiovin
ypappn /ete/keystone/keystone.conf
connection = sqlite:////var/lib/keystone/keystone.db

HE TNV TUPUKETO

connection=mysql://keystonedbadmin:keystonesecretf10.10.10.2/key
stone

Eravekxivnon tov Keystone:
sudo service keystone restart
ZuyypoviCovpe ™ Paon tpéyoviag:

sudo keystone-manage db_sync
Kdavovpe Export mig perofintéc tov ocvotipatog ot omoigg yperdloviar dote va

dovréyouv pe to OpenStack.

export SERVICE ENDPOINT="http://localhost:35357/v2.0"
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export SERVICE_ TOKEN=admin
Mnopodue guoika va nig pifovpe oto ~/.bashre, Gote va pn yperdletar va xavovpe

e€aymyn kabe popa.

Anpovpyia Tenants
AVT0 emTUYYAVETON EKTEADVTUS Ta Tapakdtom commands. Zmv nepintmon pag tenants -

admin and service.

keystone tenant-create --name admin
keystone tenant-create --name service

Anpuovpyia gpnotov

Aniiovpyodus TOVG ¥PNOTES EKTEAMVTNS T mapakdte® commands. Edd Oa endgovys
téooepIc xpnotes - admin, nova, glance kat swift
keystone user-create --name admin --pass admin --email
admin@foobar.com

keystone user-create --name nova --pass nova --email
nova@foobar.com

keystone user-create --name glance --pass glance --email
glance@foobar.com

keystone user-create --name swift --pass swift --email
swift@foobar.com Rl

Anpiovpyia porwv-ROLES
Avtd emroyyaverar pe to €€ commands : Edd £xovpe d0o pdiovg - admin and

Member.

keystone role-create --name admin
keystone role-create --name Member

Eugavion o Alota twv Tenants, Users kat Roles

Alota tenants

keystone tenant-list

keystone tenant-list

e e e e o e e e e e e e e e e e e e ¥ SO SRR +
i id i name | enabled |
G i e e e e e e L — fomm— +
| 7£95ae9617cd496888bcdl2efdceabfd | admin } True |
| ¢c7970080576646c6959ee35970c£3199 | service | True |
+ e et e e + + -4

Alota ypnotov
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keystone user-list

keystone user-list

o e i e Fm e Fmm——————— .

! id | enabled | email | name |

e o e e e ———— o o .

| 1b986ccable242f38cdbaadbdec587ca | True | swift@foobar.com | swift |

| 518b51eal33cd4facadaed2c328d6b77b | True | glance@foobar.com | glance |

| b3de3aeec2544f0f90b9%cbfe8bB8b7acd | True | admin@foobar.com | admin |

| ce8cdS56calB24f5d845babed015e9494 | True | nova@foobar.com | nova 1

B $mmm————— e o e e o +
Alota pormv

keystone role-list

keystone role-list

e e e e ———— e &

] h id l name I

ettt o ——————————— e +

| 2bbe305ad531434991d428laaaebb700 | admin |

| d983800ddé6d54ee3albleb9f2ae3291f | Member |

e — e +

[Mpoabikn porwv oe Tenants

Avto emruyydvetar pe 1o £€1\¢ command:
keystone user-role-add --user $USER _ID --role $ROLE ID --
tenant_id $TENANT ID

Ta "id” pmopel va Angbei and to anotéleopa 1oV evioAmv - keystone user-list, keystone

tenant-list, keystone role-list.
H npocbnkn porov tov pdrov "admin’ 6to yprot "admin’ oto tenant "admin’:

keystone user—rolle—add --user b3de3aeec2544f0£90b%cbfe8b8b7acd -
-role 2bbe305ad531434991d428laaaebb700 --tenant id
7£95ae9617cd496888bc4l2efdceabfd

O nupaxatom evtorés mpocbitovy 1o poro "admin’ atoug yprotec ‘nova’, 'glance’ kat
*swift” yia To tenant “service’.
keystone user-role-add --user ceB8cd56caB8824f5d845ba6ed015e9494 -

-role 2bbe305ad531434991d428laaaebb700 --tenant id
c7970080576646c6959ee35970c£3199

keystone user-role-add --user 518b5leal33c4facadaed42c328d6b77b -
~role 2bbe305ad531434991d428laaaebb700 --tenant id
c7970080576646c6959ee35970c£3199
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keystone user-role-add --user 1b986cca67e242f38cd6aadbdec587ca -
-role 2be305ad531434991d428laaaebb700 --tenant id
c7970080576646c6959ee35970c£3199

O poérog 'Member’ ypnowonocitar and to Horizon kat 1o Swift. Apa mpoctibetal

avaioya .

keystone user-role-add —user b3de3aeec2544f0f90b9cbfe8b8b7acd --
roled983800ddéd54ee3albleb9f2ae3291f --tenant id
7£95ae9617cd496888bc412efdceabfd

Balovtug avdroya to id ava nepictaon.

Anuovpyia Services
Topu Ba yiver dnuovpyia Tov service pe ta onoia Ba motomolodviar ot yprotes. Ta
nova-compute. nova-volume, glance, swift,keystone ka1 ec2 eivan k@mowr and ta services Ta

onoia Oa dnpovpynbovv,

keystone service-create --name service name --type service type
—--description ’'Description of the service’

keystone service-create --name nova --type compute --description
’OpenStack Compute Service’

keystone service-create --name volume --type volume --
description ’'OpenStack Volume Service’

keystone service-create --name glance --type image --description
' OpenStack Image Service’

keystone service-create --name swift --type object-store --
description ’'OpenStack Storage Service’

keystone service-create --name keystone --type identity --
description ’'OpenStack Identity Service’

Keystone service-create --name ec2 --type ec2 --description ’‘EC2
Service’

Oha ta services £govv éva povadiko id to onolo epaviletal extehdvTag

keystone service-list

keystone service-list

OpenStack Voluma Service
OpenStack Image Service

——— e e et +

f38f4564£f7bde43a52b2f5¢clb75e5fa

fhafabbedcabd67bb734380ceébe3561 image

glance

s S - e ) A3 S i o
i id I name 1 type I description I
e + e e et T +
sl 1e93ee6c70£8468c88a5¢cb1b106753£3 nova compute | CpenStack Compute Service |
| 28fd92ffe3B24004996a3e04e059d875 | ec2 ec2 | ECZ Service |
| 7d4ecl92dfal456996f0£4c4i7415c7a7 | keystone identicy | OpenStack Identity Service |
| 96£35e1112b143e5%d5cd5d0e6adb22d | swift object-store | OpenStack Storage Service |
| | I
1 1 1
+

1
1
|
i
volume i volume
i
+*

e — -

To "id™ Ba ypnowponoeitar yia v kabopiler ta endpoints yia 1o cuykekpiuévo service.,
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Anpovpymvras Endpoints

Antrovpyie endpoints yie k@Be £va and ta services ta onoin dnpovpynnkay nepumdvo.
keystone endpoint-create --region region_name --service_id
service_id --publicurl
public url --adminurl admin _url --internalurl internal url

Mo mapaderypa yia v dnpiovpynBei yie 10 nova-compute, £XKTEAL{THl TO TOPUAKATO
command:
keystone endpoint-create --region myregion --service id
le93ee6c70£8468c88a5cblbl06753£3 -- publicurl
‘http://10.10.10.2:8774/v2/$ (tenant_id)s’ --adminurl

‘http://10.10.10.2:8774/v2/$ (tenant_id)s’ --internalurl
‘http://10.10.10.2:8774/v2/$ (tenant_id) s’

["ia o nova-volume:
keystone endpoint-create --region myregion --service id
£38f4564ff7b4ed43a52b2£f5clb75e5fa --publicurl
"http://10.10.10.2:8776/v1/$ (tenant_id)s’ --adminurl

"http://10.10.10.2:8776/v1/$tenant_id)s’ --internalurl
"http://10.10.10.2:8776/v1/$ (tenant_id)s’

Glance

Eykutdaotaon Glance:

sudo apt-get install glance glance-api glance-client glance-
common glance-registry python-glance

PoBon Glance
To Glance ypnowponoei SQLite “by default™. H MySQL xat 1 PostgreSQL pmopodv

gmiong va ypnoiporombodv pe to Glance.
EmkoAilovvtal oto apyeio fetc!g]anéer‘g]ance-api-paste.ini Ol TUPUKAT YPAPMES:

admin_tenant name = $SERVICE_TENANT NAMES%
admin_user = $%SERVICE_USER$%
admin_password = %SERVICE PASSWORD%

OMOV HUTOPOVYV VO HITOVV O1 TIPES TOL ¥PNOTH OwS QUIVETUL TUPAKATH:

admin_tenant name = service
admin_user = glance
admin password = glance

[Mapoporeg arrayéc ko oto /etc/glance/glance-registry-paste.ini .
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sql connection =
mysql://glancedbadmin:glancesecret@10.10.10.2/glance

lNa va smebst oto glance va ypnowonoiei to keystone yw to authentication,

mpocTIBEVTOL 01 HKOAOLIES YPUUUES 6TO TEAOS TOU GPYEIOD .
[paste deploy]

flavor = keystone

Avorypa to apyeio /ete/glance/glance-api.conf kat mpocfijkn oto télog tov:
[paste_deploy]

flavor = keystone

Anpovpyia glance schema oty MySQL Pdon:

sudo glance-manage version control 0
sudo glance-manage db_sync

Restart tov glance-api kai tov glance-registry agov oAokANp®mOovy o1 ahiayis.

sudo restart glance-api
sudo restart glance-registry
Export 1| eioaywyf oto ~/bashre. yo va pn gperdletar va yivoviar cuvegela export ot
petafintéc. '
export SERVICE_ TOKEN=admin
export OS_TENANT NAME=admin
export OS_USERNAME=admin
export OS_ PASSWORD=admin
export OS_AUTH URL="http://localhost:5000/v2.0/"
export SERVICE ENDPOINT=http://localhost:35357/v2.0

‘Edeyyog av 1o glance pubuiomKe cwoTd pe eKTEAEST) TG EVIOANS.

glance index
and 10 onoio dev vadpyer ££0d0¢, aArd pe extéacon tov echo $? kul £€odo 0 onuaiver 6

£xet puBpuotel cwotd Kar cvvosetal pe 1o Keystone.

Nova

INa gykataotaon tov Nova:
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sudo apt-get install nova-api nova-cert nova-compute nova-
compute-kvm nova-doc nova-network nova-objectstore nova-
scheduler nova-volume rabbitmg-server novnc nova-consoleauth

Nova Configuration

Enelepyacia tov apyeiov /ete/nova/nova.conf va mepi€yet ta akoiovba:

--dhcpbridge flagfile=/etc/nova/nova.conf
~=dhcpbridge=/usr/bin/nova-dhcpbridge
~-=-logdir=/var/log/nova

--state_path=/var/lib/nova

--lock path=/run/lock/nova

—-allow_admin_ api=true

—--use_deprecated auth=false

—-auth_strategy=keystone

—-scheduler driver=nova.scheduler.simple.SimpleScheduler
=-s3 host=10.10.10.2

--ec2_host=10.10.10.2

—-rabbit host=10.10.10.2

—--cc_host=10.10.10.2
--nova_url=http://10.10.10.2:8774/v1.1/
—--routing source ip=10.10.10.2

—--glance api_ servers=10.10.10.2:9292

—--image_ service=nova.image.glance.GlanceImageService
—-iscsi_ip prefix=192.168.4
--sql_connection=mysql://novadbadmin:novasecret@10.10.10.2/nova
--ec2_url=http://10.10.10.2:8773/services/Cloud
--keystone_ec2_url=http://10.10.10.2:5000/v2.0/ec2tokens
--api_paste_config=/etc/nova/api-paste.ini

—-libvirt_ type=kvm

—-libvirt use_ virtio_for bridges=true

—--start guests on_host boot=true

—--resume guests state on_host boot=true

# vnc specific configuration

—-novnc_enabled=true
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--novncproxy base url=http://10.10.10.2:6080/vnc_auto.html
—-vncserver proxyclient address=10.10.10.2

—-vncserver listen=10.10.10.2

# network specific settings

—-network manager=nova.network.manager.FlatDHCPManager
—-public_interface=eth0

—-flat_interface=ethl

—-flat network bridge=brl00

--fixed range=192.168.4.1/27
--floating_range=10.10.10.2/27

--network size=32

--flat network dhcp start=192.168.4.33
—--flat_injected=False

—-force dhcp_release

—-iscsi_helper=tgtadm

—-connection_type=libvirt

—-root helper=sudo nova-rootwrap

—-verbose

Anpovpyia evog Physical Volume kat evog Volume Group.

sudo pvcreate /dev/sdaé
sudo vgcreate nova-volumes /dev/sdaé
Aldayn ™ 18lokToiag Tov Jete/nova  KataAdyou Kal TOV  SIKOWUATOV  TOD

/etc/nova/nova.conf’

sudoe chown -R nova:nova /etc/nova
sude chmod 644 /etc/nova/nova.conf

Ero téhog fetc/nova/api-paste.ini tpootibetat:

admin_tenant name = $%SERVICE_TENANT NAMES$
admin _user = $%SERVICE USER$%
admin _password = $SERVICE_ PASSWORD%

KUl GUUTANPWOT LE TIG HETAfANTEG TOV YPNOTY
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admin_tenant_name = service

admin_user = nova

admin password = nova

Anpovpyiu tov nova schema oty MySQL Baon.

sudo nova-manage db sync

Hapoyn &va edpog and IPs yur avabeon ota instances.

nova-manage network create private --
fixed range v4=192.168.4.32/27 --num networks=1 -- bridge=brl00
--bridge interface=ethl --network size=32

Export tov mepakdto petafintov.

export OS_TENANT NAME=admin

export OS USERNAME=admin
export OS PASSWORD=admin

export OS_AUTH URL="http://localhost:5000/v2.0/"

Enavexkivnon Okov tov nova services.

sudo restart libvirt-bin;

sudo restart nova-network;

sudo

restart nova-compute; sudo restart nova-api; sudo restart nova-
objectstore; sudo restart nova-scheduler; sudo restart nova-
volume; sudo restart nova-consoleauth; )

Ma myv erainbevon tov setup exteisitm

sude nova-manage service list

sudo nova-manage service list

Binary Host

ova-network serverl
ﬂbvn-scheduler serverl
nova-volume serverl
nova=compute serverl
nova-cert serverl

Zone
nova
nova
nova
nova
nova

Status

enabled
enabled
enabled
enabled
enabled

State Updated_At

=)
=)
g}
t=)
fim)

2012-04-20
2012-04-20
2012-04-20
2012-04-20
2012-04-20

08:58:43
08:58:44
08:58:44
08:58:45
08:58:43

Edav £yovpe mapopola €060 610 TEpUATIKO [ag, 1) vanpesia £xet ot Bel pe emruyic.

OpenStack Dashboard

H gykatdotaon npaypatomoteiton pe 1o £€ng command:

sudo apt-get install openstack-dashboard

Ka yivetal emavekkivion tov Apache

service apache2 restart
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Avorypa evos puiiopetpnti kat sioaywyn ™ IP tov serverl. Oa npénct va sp@avictei n
Sienagi i va yiver eloayoyn oto Horizon. [Ipaypatonoinon Login pe username “admin’ xan
password ‘admin’. An6 to dashboard yivetan Snpiovpyic xieididv, security groups, véav

HNOVIUATOV K.0.

Swift
Swift Installation
Ta mo onuaviikd components eivar 0 proxy, To account, To container xai ot object

SErvers.

sudo apt-get install swift swift-proxy swift-account swift-
container swift-object

Alha components eivar 1o xfsprogs (yie ovuPatémta pe XFS  filesystem),

python.pastedeploy (yix mpécPaon oe keystone), curl (yia dokiun tov swift).
Sudo apt-get install xfsprogs curl python-pastedeploy

Swift Storage Backends
Ynrdpyovv 8bo tpdmor yia va dnpiovpynOel to storage, 1 pe mpocdpnon véov diokov 1
e partition otov vrrapyovia dicko dnuovpymviag Eve loopback apygio kar ypnoponotmvTeg

T0 (G TO storage device.

Partition v 1o storage device
Av dev vadpyet, dnpuovpyia evog partition (e.g. /dev/sdb3), to omoio yivetan format o€ xfs

filesystem pe ypijon parted 1 fdisk, Gote va gpnoyomombei wg backend.
Anpovpyia tov mount point ato /etc/fstab apyeio.
Extéleon:

sudo fdisk /dev/sdb (Avriixatdotoaon tou /dev/sdb pe 1tnv owoTh
OUOCKEUR)

Kt aKOAODON O TOV 0INYIOV HE TI OO TES EMAOYEC.

sudo mkfs.xfs -i size=1024 /dev/sdb3
sudo tune2fs -1 /dev/sdb3 |grep -i inode
Anpovpyia tov Katardyov /mnt/swift_backend that yia va ypnowpomombBeil wg mount
point aTo partition mov TIGEUHE.
sudo mkdir /mnt/swif t_backend

Enc&epyacia tov apyeiov /ete/fstab kot mpoctikn mg ypappn:
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/dev/sdb3 /mnt/swift backend xfs
noatime,nodiratime,nobarrier,logbufs=8 0 0

via va pnv yperaletal va yivetat mount SlepKaS HeT@ and Kabe restart.

Loopback Apyeio wg storage device

Anmovpyia evog apyeiov pe pndevikd og loopback device yia to Swift storage backend.
Xpnoporowvtag mv evtorn disk copy dnuovpyia tov apyeiov swift-disk deopevoviag éva
exatoppvpro 1KiB blocks (976.56 MiB) ot avtd. Etor vndpyer apyeio 1GiB to onoio umopei va
peyarace kal Ba £xe1 vmoypewtikd XFS filesystem.
sudo dd if=/dev/zero of=/srv/swift-disk bs=1024 count=0
seek=1000000
sudo mkfs.xfs -i size=1024 /srv/swift-disk
file /srv/swift-disk

swift-diskl: SGI XFS filesystem data (blksz 4096, inosz 1024, v2
dirs)

Anovpyia tov kataidyov /mnt/swift_backend that yi va ypnoipomombel ©wg mount

point oto partition mov £yve mpiv.

sudo mkdir /mnt/swift backend

Enegepyasia tov apyeio /etc/fstab kat apocOnkn ) ypappn:
/dev/sdb3 /mnt/swift backend xfs
noatime,nodiratime,nobarrier,logbufs=8 0 0

yio ve pnv ypetdletan va yiveta mount Stapkag petd and kdbe restart

Xpnotponoinon tov backend
[Tpwv yiver mount to backend mov Ou ypnowonomBei , yivetat dnuovpyia kdrowwv nodes
va naifovv 1o poio twv storage devices Kat opropdg g oK oiag Tov oto to "swift’ yprom

Kot opdda.

sudo mount /mnt/swift backend

pushd /mnt/swift backend

sudo mkdir nodel node2 node3 noded

popd

sudo chown swift.swift /mnt/swift backend/*

for i in {1..4}; do sudo 1ln -s /mnt/swift backend/node$i
/srv/node$i; done;

sudo mkdir -p /etc/swift/account-server /etc/swift/container-
server /etc/swift/object-server

30



sudo mkdir /srv/nodel/device /srv/node2/device /srv/node3/device
/srv/noded/device/run/swift

sudo chown -L -R swift.swift /etc/swift /srv/node[1-4]/
/run/swift

Tia va tpéxelL kabe @opd mnou {exivasel O UMOAOYLOTNG MPOOBRKIN OTO
apxeio /ete/rc.local twv ardAoubwv ypappodv

mkdir /run/swift
chown swift.swift /run/swift
PhOon Rsyne
To Rsync eivatl vredbuvo yia 1) cuvTipnon twv object aviiypaeuv Kat Yevikotepa yia

noikireg Asttovpyieg Tov swift. . PuBuiletan yia 6ia ta storage nodes.
Set RSYNC_ENABLE=true in /etc/default/rsync.
Aldayn tov apyeiov /etc/rsyncd.conf 6mwg nupakdto:

# General stuff

uid = swift

gid = swift

log file = /var/log/rsyncd.log

pid file = /run/rsgncd.pid

.addxess = 127.0.0.1.

# Account Server replication settings
[account6012]

max connections = 25

path = /srv/nodel/

read only = false

lock file = /run/lock/account6012.lock
[account6022]

max connections = 25

path = /srv/node2/

read only = false
lock file = /run/lock/account6022.lock
[account6032]

max connections = 25

path = /srv/node3/
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read only = false

lock file = /run/lock/account6032.lock
[account6042]

max connections = 25

path = /srv/noded/

read only = false

lock file /run/lock/account6042. lock

# Container server replication settings
[container6011]

max connections = 25

path = /srv/nodel/

read only = false

lock file = /run/lock/container6011l.lock
[container6021]

max connections = 25

path = /srv/node2/

read only = false

lock file /run/lock/container6021. lock
[container6031]

max connections = 25

path = /srv/node3/

read only = false

lock file = /run/lock/container6031.lock
[container6041]

max connections = 25

path = /srv/node4d/

read only = false

lock file = /run/lock/container6041.lock
# Object Server replication settings
[object6010]

max connections = 25

path = /srv/nodel/

read only = false
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lock file = /run/lock/ocbject6010.lock
[cbject6020]

max connections = 25

path = /srv/node2/

read only = false

lock file = /run/lock/object6020.lock
[object6030]

max connections = 25

path = /srv/node3/

read only = false

lock file = /run/lock/object6030.lock
[cbject6040]

max connections = 25

path = /srv/noded/

read only = false

lock file = /run/lock/object6040.lock

Enavexkivnon tov rsync.

sudo service rsync restart

PoBpon Swift Components

H Python ypnowomnowei to paste.deploy vy ™ dwyeipton tov pulpicewv. Ot
npoemAieypéveg pubpicelg vrdapyovy oto tppa [DEFAULT], kat 6Aeg ot emioyég mov giva
exel pmopodv va mopoxapgbobv ce omowdimotre dido topéa ohhdé MONO ME THN
EYTKEKPIMENH ZYNTAZH set option_name = value.

Opiote éva napdderypa pddpong tov paste.deploy:

[DEFAULT]

namel = globalvalue
name2 = globalvalue
name3 = globalvalue
set named = globalvalue
[pipeline:main]
pipeline = myapp

[app :myapp]

! . ;.._'._.I!- IOHKH l
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use = egg:mypkg#myapp

name?2 = localvalue

]

set name3 localvalue
set name5 = localvalue
nameé = localvalue

Anpovpyia kot enelepyacia Tov /ete/swift/swift.conf ket tposdikn TV ypappmv:

[swift-hash]

# random unique string that can never change (DO NOT LOSE). I'm
using 03c9£48da2229770.

# od -t x8 -N 8 -A n < /dev/random
# The above command can be used to generate random a string.
swift hash path suffix = 03c9£48da2229770

Xpewaleton to random string edv O€hovpe va emextabel v eyKatdotacn Kat va

npootebovv dAla nodes. PVAGCCETOL QUTOS O KOMKOG.
Anuovpyia Tov random string pe Ty evioAn:

od -t x8 -N 8 -A n < /dev/random
Configure Swift Proxy Server
O proxy server dpa ¢ PUAXKUS Yo TO swift. Avump[idvm V@ MOTOMOMGEL TO YPHOTY .

H motomoinon BePaidver 61t 0 ypiomg eivan avtds mov Aéel kat morog £xe1 mpdofacn Kat mov.
H e&ovotodotmon divetar and to keystone. Anptovpyia kat podpucr tov
letc/swift/proxy-server.conf wg ££n¢:

[DEFAULT]

bind port = 8080

user = swift

swift dir = /etc/swift

[pipeline:main]

# Order of execution of modules defined below

pipeline = catch errors healthcheck cache authtoken keystone
Proxy-server

[app:proxy-sexrver]
use = egg:swift#proxy

allow_account management = true
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account_ autocreate = true

set log name = swift-proxy

set log facility = LOG_LOCALO
set log level = INFO

set access log name = swift-proxy
set access_log facility = SYSLOG
set access log level = INFO

set log headers = True

account autocreate = True
[filter:healthcheck]

use = egg:swift#healthcheck
[filter:catch errors]

use = egg:swiftffcatch errors
[filter:cache]

use = egyg:swift#fmemcache

set log name = cache
[filter:authtoken]

paste.filter factory =
keystone.middleware.auth token:filter factory

auth_protocol = http
auth host = 127.0.0.1
auth port = 35357

auth token = admin
service protocol = http
service host = 127.0.0.1
service port = 5000
admin token = admin
admin tenant name = service
admin user = swift

admin password = swift
delay auth decision = 0
[filter:keystone]

paste.filter factory =
keystone.middleware.swift auth:filter factory
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operator roles = admin, swiftoperator
is admin = true
Configure Swift Account Server

H default pvOuon yio to swift eivan /ete/swift/account-server.conf.

[DEFAULT]
bind ip = 0.0.0.0
workers = 2
[pipeline:main]
pipeline = account-server
[app:account-server]
use = egg:swift#account
[account-replicator]
[account-auditor]
[account-reaper]
Ta configuration files Ppioxoviat xdrm and tov fete/swift/account-server.conf. Edm
UTTOPOVV Ve vITapyovy Kal arla tétowr apyeia mov kKubiva avnotoel oe éva device kate and

oV /Srv.
Ta nepreyopeva tov /ete/swift/account-server/l.conf sivar:

[DEFAULT]

devices = /srv/nodel
mount check = false

bind port = 6012

user = swift

log facility = LOG_LOCAL2
[pipeline:main]

pipeline = account-server
[app:account-server]

use = egg:swift#account
[account-replicator]
vm_test mode = no
[account-auditor]

[account-reaper]
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Anpovpyia avtiypagov yio TIS YIOLOIMES GUGKEVES AV DITAPYOLY Kot aiiuyn Tov inode

10V Kabevig .

Configure Swift Container Server

To default swift container server configuration eiven /etc/swift/container-server.conf.

[DEFAULT]
bind ip = 0.0.0.0
workers = 2
[pipeline:main]
pipeline = container-server
[app:container-server]
use = egg:swiftf#container
[container-replicator]
[container-updater]
[container-auditor]
[container-sync]

Ta configuration files yia to Container server Ppiokovtat /etc/swift/container-server.conf.

Avtiotoye kan £8® dnpovpyia avoypaewv /srv. INa nap@derypa ovopdlovtar 1.conf, 2.conf

K.0.K. E8G) givan 1o meprexduevo tov apyciov /ete/swift/container-server/1.conf:

[DEFAULT]

devices = /srv/nodel
mount check = false

bind port = 6011

user = swift

log facility = LOG_LOCAL2
[pipeline:main]

pipeline = container-server
[app:container-server]

use = egg:swift#fcontainer
[container-replicator]
vm_test mode = no
[container-updater]

[container-auditor]
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[container-sync]

IMa ta dhha devices, (/srv/node2, /srvinode3, /srv/noded), dnpovpyia tev 2.conf, 3.conf

Kkat 4.conf.

Configure Swift Object Server

To default swift object server configuration ywt 1o apyeio /etc/swift/object-server.conf

sivat:

[DEFAULT]

bind ip = 0.0.0.0
workers = 2
[pipeline:main]

pipeline = object-server
[app:object-server]

use = egg:swift#object
[cbject-replicator]
[ocbject-updater]
[object~auditor]

Ta Object server configuration files Ppiokovrat kdte and to /ete/swift/object-server.conf.

Ou vrapyovy 6cu avtiypagae 6ca Kt devices

To apyeio /fetc/swift/object-server/1.conf Bu xer:

[DEFAULT]

devices = /srv/nodel
mount check = false

bind port = 6010

user = swift

log facility = LOG_LOCAL2
[pipeline:main]

pipeline = object-server
[app:object-server]

use = egg:swiftffobject

[object-replicator]
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vm_test mode = no
[object-updater]
[ocbject-auditor]

Opoimg Kat Yo TG GAAES GUOKEVES

Configure Swift Rings
To Ring eivan éva onpavtikd component yia 1o swift. Zvvmpei mhnpogopieg oyetikd pe
™ Béon toug péca ota objects, Ta avtiypapa kar ta devices. Todpa Bu ynotodv ta avrictoryw

apyeia v 1o object service, container service Kt account service.
Iape oto /etc/swift directory yia v extéieon twv commands.

pushd /etc/swift
sudo swift-ring-builder object.builder create 18 3 1
sudo swift-ring-builder container.builder create 18 3 1
sudo swift-ring-builder account.builder create 18 3 1
Ot deikteg givar o1 emBopnrtol apbpol yie T partitions, Ta aviiypa@o Kal 10 ¥pOvo ot
mpeg va mepropicgovy ) petakivnon evog partition ya méve and pia gopd. Na nepocdtepeg

TANPOQOPIES avaTpEETE 6T man page Y 1o swifl.

Topa 0 mpooteboiv (dveg kot Ba yiver efiooppomnmon tov rings. H odviaén divera

MUPUAKATO:
swift-ring-builder <builder_file> add <zone>-<ip_address>:<port>/<device> <weight>
Extéieon tov mapakdtm evioddv yia rpoctnkn lovav kat e&iooppommorn v ring.
sudo swift-ring-builder object.builder add zl-

127.0.0.1:6010/device 1

sudo swift-ring-builder object.builder add z2-
127.0.0.1:6020/device 1

sudo swift-ring-builder object.builder add z3-
127.0.0.1:6030/device 1

sude swift-ring-builder object.builder add z4-
127.0.0.1:6040/device 1

sudo swift-ring-builder object.builder rebalance

sudo swift-ring-builder container.builder add zl-
127.0.0.1:6011/device 1

sudo swift-ring-builder container.builder add z2-
127.0.0.1:6021/device 1
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sudo swift-ring-builder container.builder add z3-
127.0.0.1:6031/device 1

sudo swift-ring-builder container.builder add z4-
127.0.0.1:6041/device 1

sudo swift-ring-builder container.builder rebalance

sudo swift-ring-builder account.builder add zl-
127.0.0.1:6012/device 1

sudo swift-ring-builder account.builder add z2-
127.0.0.1:6022/device 1

sudo swift-ring-builder account.builder add z3-
127.0.0.1:6032/device 1

sudo swift-ring-builder account.builder add z4-
127.0.0.1:6042/device 1

sudo swift-ring-builder account.builder rebalance

Starting Swift services

Ma exkxivion tov start swift kat tov REST API, extéleon autdv tov eviordv.

sudo swift-init main start
sudo swift-init rest start
Testing Swift
To Swift doxipdletan site pe evroré eite péow tov dashboard web interface (Horizon).

Mnv Egxvapie vo 1 kuprotnta o /ete/swift directory va aviiker oto swift.swift.

sudo chown -R swift.swift /etc/swift

swift -v -V 2.0 -A http://127.0.0.1:5000/v2.0/ -U service:swift
-K swift stat

H extédeon g mapamdvem eviokig Sivel Kan oav autd:

StorageURL:
http://127.0.0.1: 8080/v1/AUTH c7970080576646c6959ee35970c£3199

Auth Token: ba9df200a92d4a5088dcdéb7dccl9c0d
Account: AUTH c7970080576646c6959ee35970c£3199
Containers: 1

Objects: 1

Bytes: 77

Accept-Ranges: bytes

X-Trans-Id: txl1llc64e218f984749bc3ec37ead6280ee
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Server2

O server avtdg Tpéyel pévo TO nova-compute service.

Aettovpyiko oot

Eykubriotovpe 64 bit £kdoon twv Ubuntu server 12.04

Pioluan tov ducrbov

Eykatdotaon tov bridge-utils:

sudo apt-get install bridge-utils

Eneiepyacio tov apyeiov /fete/network/interfaces Gote va podlet £tot:

auto lo

iface lo inet loopback
auto ethO

iface eth0 inet static
address 10.10.10.3
netmask 255.255.255.0
broadcast 10.10.10.255
gateway 10.10.10.1
‘dns-nameservers 10.10.8.3
auto ethl

iface ethl inet static
address 192.168.3.2
netmask 255.255.255.0
network 192.168.3.0
broadcast 192.168.3.255

Enavekkivion tov Siktoouw .

sudo /etc/init.d/networking restart
NTP Client

Eyxatdotaon tov NTP naxétov.

sudo apt-get install ntp
Awpdpeweon tov  apyeiov fete/ntp.conf mpoabitoviag T mopaxdTe  ypapun yue

CUYXPOVICHO UE ToV server] Kat emavekkivnon g vampeaiag NTP.

server 10.10.10.2
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sudo service ntp restart

Nova Components (nova-compute uovo)

Eykardotact tov nova-components kot tov dependencies.

sudo apt-get install nova-compute

Alapdppwon tov fete/novanova.conf 6mwg akohovdel. To apyeio givar id10 pe avtod oto

Serverl (/etc/nova/nova.conf)

~-dhcpbridge flagfile=/etc/nova/nova.conf
--dhcpbridge=/usr/bin/nova-dhcpbridge
--logdir=/var/log/nova

--state path=/var/lib/nova

--lock_path=/run/lock/nova

—-allow_admin api=true

--use_deprecated auth=false

—--auth_strategy=keystone

—--scheduler_ driver=nova.scheduler.simple.SimpleScheduler
==s3 host=10.10.10.2

--ec2_host=10.10.10.2

--rabbit host=10.10.10.2

--cc_host=10.10.10.2
--nova_url=http://10.10.10.2:8774/v1.1/
—--routing source ip=10.10.10.2

--glance_api servers=10.10.10.2:9292

--image service=nova.image.glance.GlanceImageService
--iscsi ip prefix=192.168.4
—-sql_ponnection=mysql://novadbadmin:novasecret@lo.10.10.2/nova
--ec2_url=http://10.10.10.2:8773/services/Cloud
~--keystone_ec2 url=http://10.10.10.2:5000/v2.0/ec2tokens
--api_paste config=/etc/nova/api-paste.ini

-=-libvirt type=kvm

--libvirt use virtio for bridges=true
--start_guests_on_host boot=true

--resume_guests_state_on host boot=true
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# vnc specific configuration

--novnc_enabled=true

--novncproxy base url=http://10.10.10.2:6080/vnc_auto.html
—-vncserver proxyclient address=10.10.10.2

--vncserver listen=10.10.10.2

# network specific settings

--network manager=nova.network.manager.FlatDHCPManager
—-public_interface=eth0

--flat interface=ethl

~-~-flat network bridge=brl00

--fixed range=192.168.4.1/27

--floating range=10.10.10.2/27

--network size=32

--flat network dhcp start=192.168.4.33

--flat _injected=False

—--force dhcp release

—-iscsi_helper=tgtadm

—--connection_type=libvirt

--root_ helper=sudo nova-rootwrap

--verbose

Enravexxivion tov nova-compute otov Server2.

sudo service restart nova-compute

‘Eleyyoc av o compute node (Server2) tpéyet:

sudo nova-manage service list
Eav €rovpue ot1o tEppatikd kGt cov TO TOpUKAT® TOTE £YE1 YyivEl GLOTE TV

EYKATAGTUON.

sudo nova-manage service list

Binary Host Zone Status State Updated_ At

nova-network serverl nova enabled =} 2012-04-20 08:58:43
nova-scheduler serverl nova enabled e 2012-04-20 0B:58:44
nova-volume serverl nova enabled =) 2012-04-20 08:58:44
nova-compute serverl nova enabled 1=} 2012~-04-20 08:58:45
nova-cert serverl nova enabled L 2012-04-20 08:58:43
nova-compute server? nova enabled 1~} 2012-04-21 10:22:27
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Client]1

Baoiko AX

Eyxataotaon 64-bit ékdoong Ubuntu 12.04 Desktop

Polutan tov diktoon

Awpdpemaon tov apyeiov /ete/network/interfaces dote va deiyvel 1ot

auto lo

iface lo inet loopback
auto eth0

iface ethO inet static
address 10.10.10.4
netmask 255.255.255.0
broadcast 10.10.10.255
gateway 10.10.10.1

dns-nameservers 10.10.8.3

NTP Client

Eykatdotacn NTP muxérov.
sudo apt-get install -y ntp
Avoryua tov apyeiov /ete/ntp.conf, mpoosBnkn g akdAlovbng ypaupr yia 10 GUYXpPOVIGHO
pe to server! Ko emavexkivnon mg vanpecia NTP.
server 10.10.10.2
sudo service ntp restart

Client Tools

Onwg £xe1 mpoavaepbel , apdxertar e ) desktop eykatdotaon twv Ubuntu 12.04 n
onmoia Bo ypnowomonbel ya epyacieg omwg to “bundling of images”. Emiong 6a
ypnoonoleitan v ) dwyeipon mg cloud vrodouns péow nova, glance kat swift command

line tools.
Eykatdotaocn tov anapaitmtov command line tools pe myv tp€xovca evion:

sudo apt-get install python-novaclient glance-client swift

Eykatdaotaon tov gemu-kvim

sudo apt-get install gemu-kvm
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EEayoy tov akdlovbov petafintodv cuotiuatog kot tonodimon autdv oto ~/.bashre.

Export SERVICE TOKEN=admin

export OS_TENANT NAME=admin

export OS USERNAME=admin

export OS_PASSWORD=admin

export OS_AUTH URL="http://10.10.10.2:5000/v2.0/"
export SERVICE ENDPOINT=http://10.10.10.2:35357/v2.0

Extéieon nova ket glance commands yw va eheyyBei av cuvécovran pie to OpenStack .

nova list

glance index

nova list

e e o o e e —— +
| ID | Name |} Status | Networks i
D e o e e e o e e

| 25ee9230-6bb5-49eca-8808-efb4e0348362 | myinstance | ACTIVE | private=192,.168.4.35 |
| £939¢b2c-e662-46e5-bc31-453007442¢£9 | myinstancel| ACTIVE | private=192.168.4.36 |
o e s e B o ———— ———— +

glance index
1D Name Disk Container Size
Format Format

65b9f8el-cde8-40e7-93e3-0866becib9dd windows qeowl ovf 7580745728

£147e666-990c-4Te2-9%caa-a5a21470ccde debian qeow2 wE . 932904960

f3a8e689-02ed-460f-5587-dcB68576228f opensuse acow2 ove 1072300032

aa362fd9-7c2B8~-480b-845c-85a5¢3BccdB6 centoscli qeowz ovf 1611530240

49f0ec2b-26dd-4644-adcc-2ce0dTe281e5 ubuntuimage geow2 oveE 1471807488
OpenStack Dashboard

Avorypa evog pullopetpnt Kat mAnkrpordynon my, http://10.10.10.2. O@a npéner va

eppaviotei  o86vn odvdeong . Eicodog pe ta otoyeia username - admin ko password - admin

Awyeipion Image
Ewayoym
Yrapyovv apketd £rona images ywr to OpenStack dwbioa and mowiieg mnyéc.

Mmopovpe va Katefdoovpe KAmow Kol vo T¢ ¥PNCIHOMOMoovpE yia eEoikeimon HE TO

OpenStack.

Mo éva enayyehpanxn vionoinon Oa ypelaotel va ¥pNoILOTOCOVLE custom images, e
custom oeT amd epappoyéc 1 pubuices. ro kepdhawo avtd Oa deiovpe ) dwdikacia o ™
onuovpyia Tov npocappocpévev Linux images and dnpogiieic dravopés and 1o pndév. Oa

dovpe Ko pua andnepa yo dnpovpyic Windows images.
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Avdioya pe m dravopn vadpyovv pukpéc Srapoponomoes. Zra Ubuntu givar evkordtepo
oo mapéyetar to cloud-init muxéto, To omoio mpociyel ™ pOBLIOY TOL instance THV WPE TOV
eudyvetar. To cloud-init yewpiCetan 1o ssh xhewdid ywe swaywyn ywpic kwdikd login, va
Béoouvpe 1o host name xth. To instance amoktd TS e€eidikevpévee pubuiceg and to Nova-

compute cuvdfovtag e £va meta data interface to omoio Tpéyet oy IP 169.254.169.254.

Katd m odpkera g dnovpyiag evog image and éva distro mov dev £xer cloud-init 1)
KT avrictoryo . Ba ypeiactel va mpocéyovpe i v elgaywyn kAediodv ka. Tpéyoviag £va oet

EVIOAGOV Katd ) Sidpkere Tov boot amd to re.local.

e Oheg mg meputodoelg . vrobBétovue o Exovpe fva KVM gykatesmpévo yw

dnpuovpyia twv images. AovAgvovpe v oto pnydvnua ‘clientl” émwg £xovpe mpoavapipet.

[Napakdre neprypapetan 1 dnpovpyia disk-images mov avumpocwredovy éva dioko

ywpic partitions.

Anpmovpyia evog Linux Image
To npdro frua sivan ) Srespdiron enapkn ydpov ya v dnovpyia tov otov Clientl.

kvm-img create -f gcow2 server.img 5G
Eykaraoraon AX

KatéBaopa tov iso pe xpnon 'wget’ 1 and to browser..

Exkiviion evég KVM instance pe 1o ISO oe gwoviké CD-ROM. Avtd Eekivaer myv

Sadikaoia eyKatdotaons Kot napokate 0Etovue v VNC omy népta 0.

sudo kvim -m 256 -cdrom ubuntu-12.04-server-amdé4.isoc -drive
file=server.img,if=virtio,index=0 -boot d -net nic -net user -
nographic ~-vnc :0

H ovvdeon oto VM pécm VNC (apBpds epgaviong :0) kat TEA0G EYKUTAGTHONG.
INa napaderypa, pe IP 10.10.10.4 tov clientl divoupe:

vncviewer 10.10.10.4 :0

Katéd ™ onwovpyia tov Linux images, gruibyvovpe éva extd partition to omoio to
TPOGUPTOVHE GTO swap partition.Metd 1o téhog g eyKatdotaong yivetal enavévapén tov VM

EKTEADVTOG TNV MAPAKATE EVTOAN.

sudo kvm -m 256 -drive file=server.img,if=virtio,index=0 -boot ¢
-net nic -net user -nographic -vnc :0

g ot 10 onpeio yivovrat 6TL adhayEg BELOLE.
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Ubuntu
sudo apt-get update
sudo apt-get upgrade
sudo apt-get install openssh-server cloud-init
Aguaipodue daypapouvpe to network persistence rules and to /etc/udev/rules.d ywri Ba

napovotaletat o¢ Srapopetiki amd v ethO otig pvbuicels.

sudo rm -rf /etc/udev/rules.d/70-persistent-net.rules

Fedora

yum update

yum install openssh-server
chkconfig sshd on

Enefepyalopacte 1o apyeio /ete/sysconfig/network-seripts/ifefg-eth0

DEVICE="ethO"
BOOTPROTO=dhcp
NM CONTROLLED="yes"
ONBOOT="yes"
Agpapodpe daypagoupe 1o network persistence rules and 1o /etc/udev/rules.d ywri Ba

napovolalerar wg drapopenikn and my eth0 otig puBuiceic,

sudo rm -rf /etc/udev/rules.d/70-persistent-net.rules

TepuatiCovpe 1o virtual machine.

Epooov to Fedora dev £yt 1o cloud-init 1) mapeppepic, Ou mpénetl va KGvovpe autd T

£€tpa Puata

oto /etc/rc.local mpocBitovpe TG axk6lovbes ypuppés mpwv T ypapun "touch

/var/lock/subsys/local"

depmod -a
modprobe acpiphp

# simple attempt to get the user ssh key using the meta-data
service

mkdir -p /root/.ssh

echo >> /root/.ssh/authorized keys
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curl -m 10 -s http://169.254.169.254/latest/meta-data/public-

keys/0/openssh-key| grep ‘ssh-rsa’ >> /root/.ssh/authorized keys

echo "AUTHORIZED KEYS:"

echo "hxkkddhkhkhhkdkddhkhhddhhhkdhn

cat /root/.ssh/authorized keys

echo "h*kkkkdkhkkhhhkhkhkhkhkhhkhkhkhkhhhn

CentOS 6 and RHEL 6

Eyxatdotacn tov SSH server, Curl km dcov makétov ypeialoviarllposbnkn twv

TEpUKATO ypuppov oto /etc/re.local.

echo >> /root/.ssh/authorized keys

curl -m 10 -s http://169.254.169.254/1latest/meta-data/public-
keys/0/openssh-key | grep ’ssh .-rsa’' >>
/root/.ssh/authorized keys

echo "AUTHORIZED KEYS:"

echo "**kkkkhkhkkhhkhhkhhkhkhhhkhkhhhhhn

cat /root/.ssh/authorized keys

aecho "h*kkkkkhkhhhkhkhkhhhhkhkhhhhhkhin

#tiayxvoupe 1o /etc/sysconfig/network-scripts/ifcfg-eth0
DEVICE="ethO"
BOOTPROTO=dhcp
NM CONTROLLED="yes"
ONBOOT="yes"
Maypapn tov apyeiov mov Ppioketan oto /etc/udev/rules.d
rm -rf /etc/udev/rules.d/70-persistent-net.rules
Uploading the Linux image

AvEPaopa ¢ elKOvaS image

glance add name="<Image name>" is public=true
container format=ovf disk format=gcow2 << filename>.img

Anpovpyia evog Windows Image
Ma ™ énpovpyia image otov Client] eacparilovpe enapki| yopo

kvm-img create -f gcow2 windowsserver.img 20G

48



Eykaracracny AX

To OpenStack yw 1o dioko ypnowonotet virtio interface. ¢ gk TobTOV, TO AEITOLPYIKO
choTHA TPEMEL v £xEL 001 YOUS Y virtio, Amd mposmioyn, o Windows Server 2008 SO dgv
Sbétel ta mpoyphppata odynong yia virtio. Katefaote v €ikéva iso mov mepiéyet virtio
odnyovg and v axorovln B<on http://alt.fedoraproject.org/pub/alt/virtio-win/latest/images/bin

KU1 Vit TO EMOGVVATTOVE KATA TV EYKATACTACH)
ZEKIVAE TNV EYKATAGTAOT] EKTEADVTUG:

sudo kvimn -m 1024 -cdrom windows2008.iso -drive
file=windowsserverl.img,if=virtio -boot d -drive file=virtio-
win-0.1-22.is0,index=3,media=cdrom -device virtio-net-pci -net
nic -net user -nographic -vnec :5

Otav ohokinpwbel n eykutdotaon ntd va emiLiovpe pa cuokevt] cxkAnpod dickov Kat
dev Ou dovpe Kapia Srabéoun ovokevr. Kavoupe Kk oto "Load drivers” kétw apiotepd Ko
QOPTOVOLLE TA TPOYPappaTe 0dNynons and mv mepujynon oto devtepebov CDROM o610

onoio 0 dickog Tov 0dNyoD virtio eival EOPTOUEVOCS.

Aol okloxkinpmBel n eykatdotaon , exKivoupe dueca kat eykabiotodue TuyoOV
POGOETES EQuPROYES OV ¥petAlETal Vol EYKATUGTIICOVUE Kal KGVoupE ahhayEs Stapopewong
mov mpéner va Kavovpe. Emiong, fefawvopacte 6t to RDP £xet evepyomomnBei, di61t Ba givar o
povog tpdmog mov propovpue va cvvéeovps pe Windows. To teiyog npoctaciag tov Windows

Ba mpénel va puBotei mote va emtpéne nig swoepydpeveg ICMP kot RDP ouvdéoerc.

Uploading the Windows image

MAwkémrovpe ™ Aertovpyia tov VM xat aveBalovpe my eikéva oto OpenStack

glance add name="windows" is public=true container format=ovf
disk format=gcow2 < windowsserver.img
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Awyeipion Instance

Ewayoym

‘Eva instance givan pia eikoviki) pnyavip n onoia tpogodoteital and tov OpenStack oe
évav and toug dakootég nova-compute. Otay Eekvdpe éva instance, pua oepd and dpdoerg
OV EVEPYOTOOVVTAL 6Te didpopa components tov OpenStack. Katé m didpkew tov KikAwmv
Cmi¢ evog instance, Kiveitm péoa og Sidpopa oTadiat, OTOC PIVETUL 6TO TUPAKATE ddypappia:
Or axoroufsg daovvdiosts pmopel v ypnotporombovy yia ) dwayeipion twv instances oty

nova.
* evToAéc Nova
* [pocappoopiéves spupuoyég mov £xovy avamtuyBei pue ) yprion Nova APIs
* [Tpocappocpéves epuppoyEc mov £xouvy avartoybel pe m xpiion APIs EC2

Openstack Command Line Tools

H Nova £xe1 ma déopn epyareiov ™G ypoppng evioAdv ywe ™ Odwyeipion mg
gykatdotaons OpenStack. Or eviodés avtéc Ba oag Ponbrcovy va SlaxeiploTode TG EIKOVES,
T instances , v amofikevon, ™ oikTOwON KAT. Mepikég eviodég mov oyetriCovral pe

SlayEIPION TV TEPIMTOCEWV TOL SIVOVTAL TUPUKATO.

Creation of Key Pairs

Ot OpenStack vimpeoieg TGTOTOWOVTUL Katt gykpivovtar pfow keystone server . To
Keystone mapéyer éva Sukpiiikd Kol pe LAnpecio Katahdyov mov mEPLEXEl MANPOQOPIES
OYETIKA HE TIC MUPAPETPOVS TWV VINPECIHV OTIS OMOIES £vag ¥pNoTig sivat ££0Vo1080TNHEVOC.
Kabe ypiiome £xel éva daxpiniko token kot service catalog mov dnuovpyidnke ya avto. Avtod
pmopeite va 10 katefaoete amé 1o OpenStack Dashboard. ®a mpémer, emiong, va
dnuovpyfioovus éva Keypair mov amoteleital and 1SwTIKO KA£WSi / dnudcio khedi v va
sipaote o€ BEon va Eexwvijoovpe Ta instances Tov OpenStack. Me avtd ta kA£1d1d ovvdedpaote
{opic kwdkovs apdoPacns . Ta keypairs umopoiv emiong va mapaybovyv xpnoiporoidvIag Tig

aKOAoveg EVTOLEG.

ssh-keygen
cd .ssh
nova keypair-add --pub key id rsa.pub mykey
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O mapandve dnpovpyody éva keypair pe ovopa mykey. To wwnkd xkhedi id rsa
ohletan Tomkd otov ~/.ssh Mropovpe va dovpe ta habéciua keypairs pe v eviodn nova

keypair-list .

nova keypair-list

nova keypair-list

Fm—————— Fm————— —_ e e e e e e e e e +
| mykey | b0:18:32:fa:4e:d4:3¢c:1b:cd:6c:dd:cb:53:29:13:82 |
| mykey2 | b0:18:32:fa:4e:d4:3c:1b:cd4:6c:dd:cb:53:29:13:82 |

Emiong, xatrd mv extéheon tov «ssh-keygen» pmopovpe va kabBopicovpe e
npocappocpévn BEon kat mpocappocpéva ovopata apyeimy yie ta keypairs mov Bélovpe va

SNUIOVPYGOVUE.
INa va Swypéyete pa vedpyovon keypair:

nova keypair-delete mykey2
Exxivyon kou diaycipion instances
Ynapyovv morhéc eviodég mov Bonbodv oty dweyeipion twv instances. E30 eivan pepixd

napadeiypata:

$ nova boot --flavor 1 --image 9bab7ce7-7523-4d37-831f-
c18fbc5cb543 --key name mykey myinstance

$ nova boot --flavor 1 --image 9bab7ce7-7523-4d37-831f-clBfbcS5eb543 ~-key_name mykey &

myinstance

B i e - + — +

1 Property I Value I

Aot e e B AR S P e B sl e S i S A e e e e +

| 0S-DCF:diskConfig | MANUAL 1

| OS-EXT~-SRV-ATTR:host | None I

| OS-EXT-SRV-ATIR:hypervisor_hostname | None |

| OS-EXT-SRV-ATITR:instance_name | instance-00000002 I

| OS-EXT-STS:power_state | 0 i

| OS-EXT-STS:task_state | scheduling }

| OS-EXT-STS:vm_state | building I

| accessIPvd | 1

| accessIPvé i |

| adminPass | FaUPMSEEBTBF ]

| eranfia dArive [} L]

$ nova lisrt

[* —— - -—— - b ———— e mmm e mm————————— +

L} iD Name | Status | Networks 1
~~~~~ + e o e +

|+ S - -

myinstance | ACTIVE | private=192.168.4.35 |
myinstancel| ACTIVE | private=192.168.4.36 |

+ + -4

| 25@e9230-6bb5-4eca~-8808-e6b4e0348362
I ¢939cb2c-e662-46e5-bc31-453007442¢19
i+ — -

C e

$ nova delete 25ee9230-6bb5-4eca-8808-e6bde0348362
$ nova list

o - - -

*

—————— - - L

Status | Networks 1

I
* + -—

nyinstancel| ACTIVE | private~192.168.4.34 |

b — + - -——

o -

L1
w
#
o
L]
1]
1
L3
o
1
F
o
3
w
g
w
-
1
&
w
w
(=]
(=3
~
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$ nova console-log myinstance

['a abvdeon ywpic kwdiko pe ssh oto instance:

ssh -i <private key> username(@<ip address>

O Torog tov VM £xet ovveneieg ya 1o péyebog tov okAnpon diokov, v mocdtnta g
pving RAM kat tov apiBpd tov enegepyactav mov dratibeviar ya ta instance. Eiéyyoupe

toug tHnovg v dStabicipov VM |

nova flavor-list

Néa flavours dnpiovpyoivral e TV TopUKAT® EVIOAT.

sudo nova-manage flavor create <args> [options]

Kal daypapovrat pe tov £E7G Tpomo

sudo nova-manage flavor delete <args> [options

OpenStack Dashboard (Horizon)

Xpnowonotdviag to OpenStack Dashboard, pmopei koveic va Sroyxeiprotel didgopeg
vimpeocieg OpenStack. Mnopei va ypnoponombei yia m dayeipion v instances Kol £1KOVEOV
™ onuovpyia keypairs, dayeipion Swift containers kin. To OpenStack Dashboard eivat
npocfaaipo péowm
http://<ip_address>
l.ogin

Eicaymyf oto dashboard pe username "admin” ko password "admin".

s ciuommnnt . s e G — éfﬁ:_cmm 26 .'-

Ewks ZeAiba Login
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Emokomnon ypnom
Meté mv kataypa@l, aviiove pe ta dikeumpoate mpocfaocns, o ypnotmg £xer m
duvatodmnta IpdoPacng oe cvykekpluéva pya. To mapukdto eivar o oedida emoxOnnong yla

£va £€pyo mov avikel otov 'admin’ yprion.

[@vsage Overview - cpenstack 0. [i} s e 0

& [@ w1 g

e | Mg Overview
Syvtem Panel
Select 2 manth to query its usage:
Ovarviaw v IR v e
ooy Astive inslancos: ¥ Aclive Mamory: 1733 This Moenths VEPU-Hours: 2089 This Month's GB-Hours: 0§ 00
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Eik 6 Jedida Emoxkdnnong
Instances

H cehidoa Paler oe ddtaén to instances mov EKTEAOUVTOL QUTI) TN GTIYHR KU GVI|KOLV
otov ypnot "admin". And ) cekida o), propel Kavels va teppaticet , va dtakdyer, Kaver

enavekkiviion va cuvdebet pe VNC kovodha kAT,

Bitn % o feny. Baskomeia doe s e s st v,
| @ Instances - OpenSiack w
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7 atmin  opssDdvaliationservert uhunli inas V92 IGEAIS SIIMBRAM | IVOPUIODER  Aftve Neme  Running b et >
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Ewx 7 JeAiba Fuypiotunwy
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Services

Eé® PAémovpe ) Aota pe Tig vnpeTiss.

Sl K3t Yoo Mutory Bachousds Bocks N : : . 2 RSN
| @ Services - Openstack Dashacere [ ] p_
D 10130221 Buyspane seracry e & B oo Ahe-

v o Services
Swntugi Paire
i Services e Qe
fratace Hame Sarvice Mot Ensbled
ETL Y Lo ] COMmzute IR Enabiec
| s glawe umage ACRE r2) Enabled
wolume wolume 130 2218 Enabilag
Ll
[+ e 01302218 Enable
rrage
ot abeckLEe WIS Enabled
s
kepstone ety {natne backend) WiNans Enables
[-F 0 =
Drakirmg & ey
Eix 8 Jediba Ynnpeowwv
Flavors

Avti n oehida anapiBpel ta Swbéoa flavors mov pmopodv va yproiporomboidy ya va
Eexvioer éva instance. Kanowog pmopei emiong va dnpuovpynioete npooappocpéva flavors oe

oUTH| 11 oEAida.

B o Yoom Wghry_fockmans, B tise ittt
(@risvon - OpeostackDwbbonts [l e >
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System Panal
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Eik 9 Zediba Flavors
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Images
Avti 1 oehida anapiBuei Tig S100EOIIEG EIKOVES VIO TO «SIAXEIPIGTIH TOV YPNCTMV.

Kanowg propei eniong va Saypayet g E1IKOVES, £QOGOV dEV UnuTodVTUL.

Blo JoK Miew Mglocy  Beskmarks Jools el : : =S R e O VIS = :
{ @ tmages - OpenSiack Dasttoard - EE———— T
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Ewk 10  ZeAiba Images
Projects

Avti| n oedida amepiBusi o dwbica fpya ( tenam-s-avmmuotég) mov  £youvv

onpovpynBei. Kdamorog pmopet emiong va Snuiovpynoovy véw £pyd, v EKYOPTCETE IPNOTES 0T

Epya KAT..

fla £t Vien pigiory_Booh ﬁiﬁ# TR - ' Fvtey s i
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Users

H oehida avt) anapBpuei toug yxpiotes mov éxovv dnuovpynbei. Aiver m dvvarémra yia
Slaypagr) dnpovpyia anevepyonoinon Ka.
Blo Et View Higory Bookmarks Tooks Help

| @Usen - Openstack Dashboard o] i s il il I B — s 2%
# © 101N B e -2 Wt R B
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Eik12  ZeAiba Xpnatwv
Quotas

H oeAiba avtr deixvel Tov aptBuod twv nopwy mou katavépovral ava xpnotn. CPU,
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Emoxommon Project
Aivelr o ouvolikiy ewéva v to project ‘admin’. Mmopovv emiong va eieyyBodv

LETPNOELS TWV TOPWY TOV CLOTIHHATOC,

| @ nstance Overview - Spenstack [ff) : . - T
SR s S . T S RO e-

e £ Yoow Mgty pockevans ok tidp

tack Dastboard

Bt S Overview
LIRS
admin e Select a month to query its usage:
Agr: =] 2012 2 e
Manage Compite i
Active b yiancan: | Aclive Mamony: 5170 This Month's WEPU-Hours: 73 15 This Wonih's GB-Hours: 0 00
Dveriew
~ Usage Summary [N P—
rata e & Yolu=ay it it e i
a8 Srw ik sk initance Mame VePts Dk AN Uplimm
Arcesr & Sty Wi ' ¢ 112 17 hours, 50 mirstes
v scrisng 1 hern
Object Stare
oot e

Ewx 14  Emoxdnnon Project

Instances & Volumes

Avti 1 oehida anapBuei 6o Ta instances OV AVIKOUY OE OLAQPOPOVS ¥PHOTEC TOL
£pyov, instance 1810 1eg KAT. mapatifevron eniang dhot ot Téuot mov £xovy onpovpyndel kan
Karaotaot] tovg. Kanowg propei eniong va dnuovpymoet véa volumes ket T £MGUVATTEL 6T

instances ot avti ) cehida.

Bla K Viw Mistoey Noowmwhs ook Mo o ool i e L i) s,
[@nstances & Volumes - Opensta, ] . (a3 o = T B S A A R e S S B 5o
(D 1013021 Brcunirmianes ard va s MR ST afe-

| A Instances & Volumes
Instances s [
Manage Comoute
T instance Hame W Asdria Skre Stabm Tak PownrSete Artinnn
Cud o e
I° ubwnbaanae 192 168433 SIPME RAM | | VCPU | O Dk actve Hone  Ruwsrg bt naance
InETae & VT Umne
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Ewx 15  JeAiba Zuyudrunwy kat Téuwy
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Instances - VNC Console

Alver T duvatdmra g cvvdeons pécw Kovediag and tov nepmynm péow VNC.

Manage Compulte

Crirviaw

Instances & Volumes
images & Scapshol
Arcexs & Secunty

Object Stere

Carlaniers

Instance Detail: ubuntu

WHC

Instance VNC Console

# VNG consols s Nol feEpanding Io keyboad put. click he grey status bar below

Connected maencrypied) to QEMU {mrance-DOM00001 |

Fik16  Fediba KovooAac VNC Iuyudtunou

Images & Snapshots

Avti| n cedida amapiBpel ta mpocappocpéve images mov £xovv poptwbel. Kanowog

pmopel vo ene€epyactel TIg 1O10TNTEG TV images, va dlaypiyer Kat va EeKvijaet véa instances

avtdv. Avti) 1 ceAida arnapBuei eniong ta otrymdTura ov Exovv Anebel and instances Ko

volumes.
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| @images & Srapshots - OpenSts. . |4,
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hsplayng 1 | 1
|
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| Mams Dt ripion Siem Sates Wolume 13 Actians |
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Ew 17  ZeAiba Images kat Snapshots
Access & Security ) _
Ye avti ™ ogAida, propel kaveic va deopevoet kat va avadioet floating disvbuveerg IP,
ot instances. Néeg opadec aogadeiog pmopodv va  Snuovpynfoiv kabdg xal va

TpomonoinbodyV ot KavOVES oL avijKovy oe Kabe opdda acpuieiag.
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Fle fdt View Wistery Boskmorks Tooks Help
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IR LR Yoer Haipey, Bothinaris, Jede, sty
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Edit Security Group Rules

Security Group Rules
1P Protocel From Port To Port

Mo itome to dop lay.

Eik19  Zediba Snutouvpyiac Kavivwy Acpaleiac
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Create Keypair

e Description:
Ty erpa FpANE 35 6N € male i wrvah B ofached inee
I, e Ly rw ol Crusting & ew by

e e i S Wiy i) Cowrlouss T
prvate key (3 perm fre|

Firotact and Use the ey o8 pou woult Sty norTa
0 o s ey

]

Eik 20 FeAiba dnuoupyiag Keypair

Containers & Objects

e auty ™ oekida, propel Kavelc va dnpovpynoet 1| dlaypayel containers, arepipnioe
T8 QVUIKEIUEVE, TPUYHATONOINGY GmOCTOAN 1| ANyn uvnksmﬁvmv. kabdg kot daypapn
AVTIKEWEVDV.

- 8| [ 5o afe-

Ubuntuﬂ Openstack (Jashno

Containers
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Frosect
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Ew 21  Zediba eAéyyou Containers
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Lho ko Yoww, Mty Beskomin B i e : O RE T
| @ Objects - OpenStack Dashboard | k| -

€@ O 10130 221 Brzuaicontarern s ston > 8| M coage ﬁ a -

projees rmin Objects cona e scrsensnets
Objects Faw Q e v ([EERE
Manags Compute Actie
I Object Name S =
Gy D
, BOCESEALELLRY T B
hobera oy & fulieen
i~ agms & Srazshels O iracarcedadrin R .
Actwir L Sk vy Wigiasng 2 v
Object Stare
Tontaners

Ewk 22  Zehiba eAéyyou Objects
Awyeipion Storage
Nova-volume
Avti| n oghida anapBpei Tig npocappocuéves E1KOVEG mov £xovv poptmbel. Kdamolog
pmopei va eneéepyactel 11 110TNTES ™G EIKOVOS, va Saypayer kan va Eekiviogt véa instances
Tov ekovev. Avt n cerida amapBpei emiong o onypdtune mov £yovv Anebei and to

instances Kat ta volumes.

To Nova-volume napéyer poviun amofhikevon. H amobikevon tov instances eiva
mpocwpIV] Kat £161 Ta dedopéva ov mapdyovial Kot anodnkedovial 610 SioKo TOLG yavovtal
HE TOV TEPRATIGHO TOvS. [ avtd 10 Adyo ypnoonoeital 1o Nova-volume dots ta dedopéva

VO TEPUUEVOVY KO HETA TOV TEPHATIGHO.

AAiniermiopaon ue tov edeyrrn amokevonc

Ou npéner v Sraopaiotel 61 Ba tpé€er 1o apyeio novare pe iqv EVTOAT] SOUTCe TPV TNV
extéreon onolaadNote and 11g axkériovdeg evioréc. O ev Aéyo eviorés avagépovial oe pin
Cihvn mov ovopdlerar «novar, 1 onola Oonuovpyndnke oto kepdiawo «Eykatdotaon kot

Aapdpomon”. To £pyo eivar to «proj», 6w avaQEpeTal oTa ArAka KEQAAaLL.
Anuovpyia evog volume 10 GB

nova volume-create --display name myvolume 10
Epgavion pag AMotag tov volumes

nova volume-list

H £€odoc me:
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T e ——— $mmmmmm————————— - fmmmm e ——— o + =

| ID | Status | Display Name | Size | Volume Type | Attached to +

o i -------------- b — B T T T r——— o P
11 | in-uvse | New Volume | 20 | None | Tdbdcb6d-TIBLf-42e3-9158-259¢cPa31827d

| 4 l| available | volumel | 10 | None | ¢

{1 5 | available | myvolume 1 10 I :tone | =

1 6 | available i myvolumel | 10 | :-'on& 1 =

L e B R ;—1— ——————————— B e e e m . ————— LR

Ipoodéptmon evog volume pe Eva evepyo instance
nova volume-attach 857d70e4-35d5-4bf6-97ed-bf4e%9addcf5a <volume-
id> /dev/vdb

‘Eva volume pmopei va npocaptmBei povo oe éva instance kabe gopd. Otav 1o nova
volume-list deiyver mv katdotacn tov volume ¢ «dwbéoipon, avtd onpaivel otTt dev eival
TPOCHPTNHEVO GE KATOL0 instance Kal £T01H0 va yproiponomdei. Av eKTELECTEL 1] EVIOAT) nova
volume-list propoUpe va dovpe 61 N Kutdotaon errdlel and "dwbioyo” ot "oe yprion" eav
npoouptnBei o€ £va instance emruyms. Otav éva volume gival aposapmuévo o€ €va instance
eppaviCetal wg évag mpdobetog diokog 6to vm-instance. Mmopodue va cvvoeBobpe Kat va

KAVOuUE mount 1o $ioK0, Vi KAVovpE SIapdpemon Kol Vo TO (PTCIHOTON|COVLE.

Anonpoo@ptnon evég volume and £va instance.
nova volume-detach 857d70e4-35d5-4bf6-97ed-bf4ef%ad4dcf5a <volume-
id>

Ta dedopéva ota volume mapapévovy akopa Ki av arnorpocaptnfel and to instance N

ekelvo Saypagsi. 'ETol propodpe va TO TPOCUPTHOOVHE OF Ve GAAO pnydviua.

Mapén dnaddnke to /dev/vdb we ovokevi] 610 instance, propsi va Siapéper yiati 0 AL
diver éva 81ko tov Ovopa ot cvokev]. To ovopa pmopei va Ppedei korraloviag ota device

nodes oto /dev 1] 670 syslog Ty Gpa oL YiveTal 1| IPOGAPTNON.

Swift

To Swift eivan e a&omotn, katavepnpévy, palik@ exextevouevy Gpopen vanpecia
nmov pmopel v ypnowonombei yia v anobikevon kar apyeofémon tov avukeipévov. To
Swift mapéyer éva REST interface. Mropobv eriong va ypnoponomody o eviorkég Kovodrag

tov Swift wg dienagn yw 1o OpenStack object store service.

Mo Mnpowopieg oyetika pe to swift account, container and objects exteleitou:
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§ swift -v -V 2.0 -A http://127.0.0.1:5000/v2.0/ -U service:swiftuser —-K swiftpasswd stat
Account: AUTH_43bd2dae-dc0b-4adb-ac55-97de6lidbebe

Containers: 1

Objects: 1

Bytes: 1124

Accept—-Ranges: bytes

X-Trans-Id: txb21186a%eféded295ale95896a0fc72

Mo Thnpoopieg oxeTIKA pe Eva GUYKEKPIUEVO container (mycontainer):

$ swift -v -V 2.0 -A http://127.0.0.1:5000/v2.0/ -U
service:swiftuser -K swiftpasswd stat mycontainer

Ma thnpoyopieg oyetikd pe £va object (abe123.txt) péoa oe container (mycontainer):

$ swift -v -V 2.0 -A http://127.0.0.1:5000/v2.0/ -U
service:swiftuser -K swiftpasswd stat mycontainer abcl23.txt

Alota Stubéouwmv containers 6To account:

$ swift -v -V 2.0 -A http://127.0.0.1:5000/v2.0/ -U
service:swiftuser -K swiftpasswd list

Alota pe 6ha ta containers tov onoimy To ovopata Eekivave and "my’:

S swift -v -V 2.0 -A http://127.0.0.1:5000/v2.0/ -U
service:swiftuser -K swiftpasswd -- — prefix=my list

Afota pe objects péoa oe container ‘'mycontainer’:

$ swift -v -V 2.0 -A http://127.0.0.1:5000/v2.0/ -U
service:swiftuser -K swiftpasswd -- -~ prefix=my list mycontainer

AviPacua tov apyeimv "abe.txt’ kKot "xyz.ixt’ oto "'mycontainer’:

$ swift -v -V 2.0 ~-A http://127.0.0.1:5000/v2.0/ -U
service:swiftuser -K swiftpasswd upload -~ mycontainer
/path/abc. txt /path/xyz.txt

KatéBaocpa ohav tov objects amd 6ia ta containers:

$ swift -v -V 2.0 -A http://127.0.0.1:5000/v2.0/ -U
service:swiftuser -K swiftpasswd —all download

KatéBaopa tov objects and to container “mycontainer’:

$ swift -v -V 2.0 -A http://127.0.0.1:5000/v2.0/ -U
service:swiftuser -K swiftpasswd download mycontainer

Katéfaopa tov "abe.txt” kat tov "xyz.1xt' and 1o container "mycontainer’:

$ swift -v -V 2.0 -A http://127.0.0.1:5000/v2.0/ -U
service:swiftuser -K swiftpasswd download mycontainer abc.txt
xyz.txt



Awaypagr] 6hov Tov objects 68 Oha ta containers:

$ swift -v -V 2.0 -A http://127.0.0.1:5000/v2.0/ -U
service:swiftuser -K swiftpasswd —all delete

Ataypagi] 6Awv Tov objects oo container ‘'mycontainer’:

$ swift -v -V 2.0 -A http://127.0.0.1:5000/v2.0/ -U
service:swiftuser -K swiftpasswd delete ~ mycontainer

Awaypagn tov apyeiov "abe.txt’ kat "xyz.txt’ amd 1o container ‘mycontainer’:

$ swift -v -V 2.0 -A http://127.0.0.1:5000/v2.0/ -U
service:swiftuser -K swiftpasswd delete . mycontainer abc.txt

xyz. txt
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Awyeipton Aktoov
Ewayoym

Zro OpenStack, n diktdwon ehéyyetan and éva otoryeio mov ovopdletar «nova-networky.
AvT6 ohAnlosmdpa ue To nova-compute it va eEao@UAICEL 0T T instances £Y0VV 11§ GWOTES
pubpuicelg diktdov Y va emkovevouy petald toug Kabog kot pe tov eEwtepikd kéopo. Ta
OpenStack instances pmopoiv va £yovv 2 thmovg dievbovoenv IP mov ovoyetilovrat pe avtd:
IStk dievbovon 1P (otanxi) kot ™ o61evBvvon IP Anpdcua (floating). O1 1dwwtikég
drevBiveeic [P mov ypnoiuomoloiviar cuvibme Yo Ty emkowvovia Petad TV vin (E6OTEPIKT)
Kot ot dnpocieg dievbiveerlg IP ypropomotobviat yia ™y emKowmvia Toug pHe tov €50 KOGHO
(efotepikn 1 Internet). Ot heyoueveg dnudoieg dtevboveoeig IP dev yperdleto Katd avaykn va
givan route-able oto Internet, pmopoiv axdpn kol vee avijkovy o€ éva staptkd diktvo LAN. O

pubuioeig tov diktiov 6To ECOTEPIKG TV instances yivetar pe 1WiwTikég [P dievbdiveec.

H ovoyetiopds peradd mg wbwnkig IP ket mg dnuoowag IP ko n anapaitnm
dpopordynon yewpiCovran amd 1o nova-network -dikTvo kat ta instances dev ypedleton va g
yvopiCouv .

H vnnpeoia nova-network mapéyer 3 dapopeTikés emAoyig Yo Ty dayeipion dikTHov.
Avti) ™ oniypn popet va gpnoipomomPel, povo g and autég TIc EmMAOYEG.

* Flat Network .

* Flat DHCP Network

* VLAN Network

To VLAN Network sfvat to mo mlodo10 6€ opaKTpIoTIKG Kot 180vIKS yia vAOTOmoEIg
napaywyis (production deployment), esvd ot Gikeg 800 emAOYEG ¥pPNOILOMOOVVIUL Yia
efotkeimon pe 1o OpenStack kat av dev sivar Srwbéopa e VLAN switches o obvdeon tov

Srdpoprv otoryeimwv mg vrodopns tov OpenStack .

O tonog tov diktvov pubuiletm péoa amd tig emhoyés tov apyeiov nova.conf . Edv dev
opiotel kdmotog network manager tote ypnowonoeitar o mpoemkeyuévos, mov eival o

VLANManager.

—--network manager = nova.network.manager.FlatManager

--network manager = nova.network.manager.FlatDHCPManager

--network manager = nova.network.manager.VlanManager
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Y& k@0 o otd avTES TIG TEPIMTMGELS, EKTEAODVTUL O1 TAUPUKATO EVIOALS Y10 TOV OPIOUO
W tkody Kat dnposiov StevBiveewv IP yia ypion and ta instances:
sudo nova-manage network create private —-

fixed range v4=192.168.4.3/27 --num networks=1 --bridge=brl00 --
bridge interface=ethl --network size=32

sudo nova-manage floating create --ip range=10.10.10.224/27

H public IP v onoia npdkettar va avatedei oe £va instance npota mpEEL vo SEoPEVTED

KO gUTO TO TETUAIVETON PE LTIV TNV EVIOAN:

nova floating-ip-create

mov deopever my 10.10.10.225
H avdbeon netoyaivetan pe v eKTELecn ™5 EVIOANG:

nova add-floating-ip <instance-name> 10.10.2.225

Aocparea

Emoxonnon Acpaieiog

To OpenStack napéyet ¢idtpa Y Ta vin HEGW TOV OPGIWV acpaiciag(security-groups)
Kot dnpuovpyel ta katdriinia iptables rules. Mg opdda ac@uisiug eivan £va endvupo ohvoro
KavOVmV 7OV 1000V Vi ToL E10epyOpueve mukETa yia e instances. Mmopeite va opicete o

opdda aoeareing, Katd v Evapén £vog instance.
Kabe opdda aopareiag propet va £xe1 TOALATAOVS KAVOVES

va oyetiletan pe avtyv. Kabe kavovag opiler v source IP / diktbov, tov time tou
npwToKkGALOL, TG destination ports kKAm. Kabe mauxéto mov taupialer o€ autés Tig mupapETpong

emtpéneton va e10érber. Ta vadiowma rokéta anokAsiovral.

M opdda acpareiag mov dev £xel Kavéva Kavove TPOKuAel prhokdpiopa OAng g
£16epyopevn Kiviong. O pnaviGpog HOVo TapEYEl PIATPAPIGHN 16050V Kal SEV TAPEYEL KUVEVH
pritplpiopa eEepyopevng kivione. Q¢ amotéheca, OAEG O1 EEEPYOUEVES KIVI|GEIG EMTPEMOVTAL.
Av ypewotel va epappootel ghtpapiopa eEepyopevng xivnong, ba apéne va egapuocovpe 61t
Kol péon 6to mapaderypa (Katd ) dwdikacic opadoroinong) ypnowponoiwvtas va firewall.
To OpenStack dashboard pag emtpénet va Sayeipiotodpe opades acpuireiag, arid Kol pog

emrpénel va kabopicovpe o opdde aceaireiag, katd v Evapln evog instance.
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Emmiéov emroyydvetar pe m ¥piion tov commands 6mms 1o ‘nova secgroup-add-rule’

etc. [apaxdtw divovrar nova commands yLa ) dtayeipion wwv security groups.

#Anploupyia evog security group pe ovoupa "myservers".
nova secgroup-create <name> <description>
nova secgroup-create myservers my-default-server-group
[lpooBnkn evog kavova-rule oto security group "myservers” va semtpénst icmp xat tep

makéta and myv 192.168.1.1.

nova secgroup-add-rule myservers tcp 22 22 192.168.1.1/0
nova secgroup-add-rule myservers icmp -1 -1 192.168.1.1/0
INa éva Windows instance, mpooBétovue éva rule va Séxetm mig ewoepyopeveg RDP

CTOELS

nova secgroup-add-rule myservers tcp 3389 3389 192.168.1.1/0

BiEmovpe 10 GUVOLO TV KAvOVmV LE TNV EVIOAN.

$ nova secgroup-list-rules myservers
Apaipovpe tov Kavove yia ssh makéra and myv source ip 192.168.1.1 and 1o security

group "myservers"

nova secgroup-delete-rule myservers ssh 22 22 192.168.1.1

Aaypagpr) Tov security group "myservers"

nova secgroup-delete myservers

EeKIvovTag £va instance mov avijKel 6To security group "myservers".

nova boot --flavor 1 --image 9bab7ce7-7523-4d37-831f-
c18fbc5cb543 --key name mykey myinstance --security groups
myservers

Edv dev avabicovpe kdmowo security group, 10 instance avijKel 6€ £va TPO-QTIAYLEVO

security group to "default". Touvg xavéves kar £8( HmOpodUE VO TOVS SIAUOPPOCOVUE OTU

HETPOL PG,
OpenStack Commands

Nova Commands

To nova eiven to command line interface yw to OpenStack Compute APL
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Uzage: nova command

Commands:

nelp
actions
backup-scheaule

[options} [args)

Display help apout this program or one of its subcommands.
Retrileve server actlions.
Show or edit the backup schedule for a server.

backup-schedule-delete Delete the backup schedule for a server.

boot

delete
dlagnostics
flaver-11ist
image-create
image-gelete
image-list
ip-share
ip-unshare
1pgroup-create
ipgroup-delete
ipgroup-11st
tpgroup-show
iist

pause

reboot
rebullad
rename

Tescue

resize
resize-confirm
Tresize-revert
resume
root-passwora
show

suspend
unpause
unrescue

ZOne

zone-aaa
one-oe lete
zone-info

Zone-11st ™

Boot a mew Server.

Immediately shut down and delete a server.

Retrieve server diagnostics.

Print a 11st of avallable ‘flavors’ (slzes of Servers).

Create a new 1mage by taking a snapshot of a running server.

Delete an image.
Print a 1ist of avallable images to boot from.
Share an IP address from the given IP group onto a server.
Stop sharing an given address with a Server.
Create a new 1P group.

Delete an IP group.

Show [P groups.

Show detalls about a particular IP group.

List active Servers.

Pause a Berver.

Reboot a server.

Shutcown, re-image, and re-boot a server.
Rename 2 server.

REscue a server.

Resize 31 server.

Confirm a previous resize.

Revert a previous resize {and return to the pravious VM).
Hesume a server.

Change the root password for a SeIver.

Show detalls about the glven server.

Suspend a server.

Unpause a Berver.

Unrescve a server.

Show or edit a child zone.

AQd a nmew child zone.

Delete a zone.

Get this zones name and capabllitles.

Li1st the children of a zone.

Glance Commands

To Glance eivar To command line interface yie to OpenStack Imaging service.

Commands:

help command
acd

update
delete

index
detalls

show

clear

Memper Commands:

image~-membe ra
membe - 1Eages
membe £-add
membe r-aelete
membe rs-replace

Usage: glance command [options] [args)

Output help for one of the commands below

Adds a new lmage to Glance

Updates an image’s metadata In Glance

Deletes an image from Glance

Return brief information about images in Glance
Return cetalled ilnformation about images in
Glance

Show detalled information about an image in
Glance

Removes all images and metadata from Glance

List members an image 18 shared with
L1st images shared with a member
Grants a member acoess to an ilmage
Revokes 3 member’s access TO an lmage
Replaces all membership for an image
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Swift Commands

Swift is the command line interface for OpenStack Object Store service.

Usage: swift command {options] [args}

Coemands:
stat Displays inrormation for the account, contalner, or object dependlng
on the args given (if any).
118t Lists the containers ror the account or the objects LOr a CONLAaLlner.

upload Uploads to the given container the files and directories specified by

the remalning args.
post Upcates meta information for the account, contalner, or object

depending on the args given.
download Downloads everything in the account (with --all), or everything in
a container, or a3 list or objects depending on the args given.
delete Deletes everything in the account (with —all), or everything in
a contatner, or a list of objects depending on the args given.

Keystone Commands

To Keystone &ivai to command line interface yta to OpenStack Identity service.

Usage: keystone command [options] [args]

Commands:
catalog List service catalog, possibly r1ltered by service.

ecz-credentials-create Create EC2-compatiblle crecentials for user per tenant
ecz-credentials-delete Delete EC2-compatibile crecentials

ec2-credentials-get Display ECZ-compatiblle credeptials
ec2-credentials-11st List EC2-compatibile credentials for a user
endpoint-create Create 2 new enapoint assoclated with a service
endpoint-deleta Delete a servipe endpoint

endpoelint-get Find endpoint filtered by a specific attribute or service type
endapoint-l1st List configured service endpoints

role-create Create new role.- :

Iole-gelete Delete role

role-get Display role details

role-11ist List all roles, or only those granted to a user.
service-create Add service to Service Catalog

service-delete Delete service from Service Catalog

service-get Display service from Service Catalog

Bervice-11st List all services in Service Catalog

tenant-create Create new tenant

tenant-delete Delete tenant

tenant-get Display tenant details

tenant-11st List all tenants

tenant-update Update tenant name, description, enabled status

token-get Display the current user tcken

user-create Create new user

user-delete Delete user

user-get Display user details.

user-1ist List users

user-password-update Update user password

user-role-aad Add role to user

user-role-remove Remowve role from user

user-update Update user’s name, email, and enabled status

discover Discover Keystone servers and show authentication protocols and
help Display help about this program or one of its subcommands.
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Yhomoinon

To emopo ™G vAomoinoNg £yve mdve 6Tov KEavo mov Eival Kol avtd e TAATQOpUa
[aaS onw¢ xan 1o Openstack. O kéyog mov ypnowononifnke o Qxeavoc eivar N Ehhenym

Katdiining vrodops nive oty onoia fa ptopoves va ombei to OpenStack.

Na o omioipo tov OpenStack ypnoyonomnke to RDO, to onolo diver v duvatdta
va ombei to OpenStack pe mv ypion amiov script 1o onoig mopdia avtd  eivan
TOPAUETPOTOM I (MGTE Vo HROPEl v YIVEL TPOSUPHOYR NG EYKATACTACNS CUUQOVE HE TIS

EKAOTOTE UVAYKEC.

[Ma mv viomoinon onuovpyloane £va EIKOVIKO pnydvipd oty mAATQopue Tov

Qreavod. MNa Aertovpykd emiééape 1o CentOS 6.5 x64. To emieypévo Aettovpyikd mpénet va

elvon mava apy1teKTovikic X64, dote va propel va ombel mavon tov o OpenStack.

* > CF 0y
+ B NG W 6 Took to Casdy Cie

okeanos

= w e machines

My CentOs server
- AT L1 ok Ao et g

Ewk 23 Centos Server
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To script mov ypnoponombnke Kével ypion tov TPodinapyovios SIKTHov
# packstack --allinone --provision-all-in-one-ovs-bridge=n

Ocopovps 6mt o Server £yer IP 192.168.0.25/24 xar gateway 192.168.0.1. Agod
oloxAnpwbei n  eykatdotaon tov OpenStack yivetan emefepyucia  tov  apyeiov

/etc/sysconfig/metwork-scripts/ifcfg-br-ex ®ote va poidle £tol
DEVICE=br-ex

DEVICETYPE=o0ovs

TYPE=OVSBridge

BOOTPROTO=static

IPADDR=192.168.0.25 # 0ld eth0 IP since we want the network
restart to not kill the connection, otherwise pick something

outside your dhcp range
NETMASK=255.255.255.0 # p&oxo Sixktlou
GATEWAY=192.168.0.1#%

DNS1=192.168.0.1 # nameserver
ONBOOT=yes

Ivetar ahhayn tov apyeiov /etc/sysconfig/network-scripts/ifefg-eth0 Gote va pordler pe

TO MUPUKATO:

DEVICE=ethO

HWADDR=52:54:00:92:05:AE # n MAC 1tnc ké&ptac diLxtUou
TYPE=0OVSPort

DEVICETYPE=0vs

OVS_BRIDGE=br-ex

ONBOOT=yes

Mveton emavekkivnon g vanpesiog Siktbov

service network restart
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Eivan amapaitto va yiver eravekkivion me vanpeoiag Siktoov mpv yiver 1) pobion tov
dpoporoynm yiati katactpépel Kai Eavadniovpyei o br-ex, 1o onoio mpokaiel v dieypupn
e diemagng tov dpoporoynmi oto qrouter-* netns, n onoia dev Oa EavadnuovpynBei av dev

Eavayiver piBiuon tov gateway.

keystonerc admin
quantum router-gateway-clear routerl
quantum subnet-delete public_ subnet

Mpéner va Snuovpyndei £va véo dnudcio vrodiktwo pe edpoc déopevong IP £€w and 1o

£0pog Tov DHCP kot vo oploTel Ty mpoemAgyHEVT TOAT) TOL EEMTEPIKOD SIKTOOV.

quantum subnet-create --name public subnet --enable dhcp=False -
—-allocation-pool=start=192.168.122.10,end=192.168.122.20 -
gateway=192.168.122.1 public 192.168.122.0/24

quantum router-gateway-set routerl public

[23]

Extiunon Anoteieopdatov

H eykatdotuon puag miateoppag laaS sivar akopa o apyikd otddie ko mapovardlet
OAEG 1W1TepdTTEG. Avadoya LE TOVG SraBEcIoV TOPOVE Kat TOV GKOG ¢ vhomoinong, n
EYKUTAOTOON Kal 1) OpITEKTOVIKI] pitopel va dw@épet onpavnxd. Ymapyouv apretég
Swbéoueg emAoyig otnv ayopd, 6mwg to OpenStack, to Eucalyptus, to Synnefo xat to Apache
CloudStack. '

‘Eywav npoonafeieg eykatdotaong tov Synnefo, n eykardotacn tov onoiov napovsiace
i oepd Suokoriny, Kuping Léyw g EAhenyng iIKkavomomTikolh odnyod eyKatdotacc, Kabog
Kat mpofinudtev Adyw aocvpPfatrdétnrag petafd  components Kot EAAElyEOV  MOAAGV

dependencies.

To Eucalyptus pag dgnoe Betiké evivndoelg Adym gukohing oV £yKatdotacn Kat

opopeov UL

To OpenStack mov emAéyfnke tehikd yra Vv vAomoinon mov mpaypatomoidnke eival n

mo TAAPNG TAATEOpUA Kl Aoy TG eEcupenikic vaooThpENS pe Pifiia mov ava@épovtal o
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avtd, avaivtikovg odnyons kabhg kat forum and OAeg TG ETAIPEIES MOV GLUUETEYOLY GTNV

AVATTUEN TOV, N EYKATAGTACT] TOV 0V Ka TOAVTAOKT) KubioTatal, oYenKa aniy.
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IHapapmpota

Mapaptnua A

Mivakag etkovwy

Ewova 1 ArAn ApXITEKTOVIKT TOU OpenStack.......cvcvivivcevceiiisesvesves s sseiscssnsiennne 18
Ewova 2 AMnAenibpaon petal Tou keystone kat Tou horizon .........cccccveceveveeeee. 78
Ewkova 3 YINPECLX TAUTOTIOLNGONG KBYSTONE ..ovviivee v cevvieesnssesesnesesnseeeneesneaeses O

Ewoaywyr) oto OpenStack kat ota Components Tou

Onwg €govpe avapéper 1o Openstack eivat éva avoyytob Aoyiopukold £pyo 1o omoio
pnopel va ypnoipononBei and S1d@opovg tapdyovs VINPEGIHVY (EMYEPNGELC) Kal 101OTES. Alvel
mv duvatémTa va ypnoporomfodv g e evidie VIMPECIN 01 EIKOVIKOL servers xai o
anobnkevnkog yhpog padli.

Ipéxartar e e dnpovpyia mg Rackspace kar mg NASA. H npdm Porjdnce oto
KOHUATL TOV storage kat 1] devTEPT oT0 computing. Zfpepa 1o OpenStack Oewpeitan n mo

dwdedopévn vimpeoia cloud pe peydheg Suvatotnteg enéktuang(escalation).
Ag dovpe ta facikdtepa Koppatia apyrtextovikig tov OPENSTACK.

Or Kipreg “okoyéveres” vmnpeciav (services) eivar ot EAg:

* Nova - Compute Service, 10 service mov SuyEPIlETal Ta EIKOVIKA Py avijpota
* Swift - Storage Service, 10 service mov doyepiletat 10 YOO
* Glance - Imaging Service, 10 service mov Swyepiletar Ta images(iso Ka)

* Keystone - Identity Service, 10 service mov dwyspiletal TV MoTONOINGY YPNOTOV

* Horizon - Ul Service T0 service mov drayepiletran ) diemai) ypriom
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Ewdvar 1 AntAn Apyttextovikr) tou OpenStack

H napaxdrtm deiyver  ahinkenidpaon petalld tov keystone kat tov horizon

CASHBOARD

s
=== IDENTITY

Ewkova 2 AMnAenibpaon uetalu tou keystone kat tou horizon
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YITIOAOMH NOVA

H nova eivar o gheykme Oa pnopovoape va modue Yo TV LAOAOYIGTIKN
ocvvvegov(cloud). Okec o1  dpucmnpioTneg mov  agopoiv  tov  KUkho Cong  tov
oTypormv(ekovikég pnyaveg) yewpilovrar and ™ nova. Eival ketd xdmowo tpdémo 1
mateopua mov Stayeipiletar Toug tdpovg Tov computing(networking authorization).BéBuwa dev
pmopel va kataokevacel EM and povn e adhd péow libvirt APl emxowvovel pe hypervisors.

H nova eivat copfati pe to EC2 APl tng Amazon Web Services.
Asitovpyieg ko Xapaktprlotika:
* Awayeipion kixiov Lonfg oTryoTUILY
* Alayeip1on LIOAOYIGTIKAOV TOPWV
* Aiktowon ko Iietomoinon
* APl Baowopévo os REST
= AcOyypovr smKowvevia

* Hypervisor : Yroompiler Xen, XenServer/XCP, KVM, UML, VMware vSphere xat
Hyper-V

Zroiyeia tov OpenStack Compute

» APl Server (nova-api)

* Message Queue (rabbit-mq server)

» Compute Workers (nova-compute)

« Network Controller (nova-network)
* Volume Worker (nova-volume)

* Scheduler (nova-scheduler)

API Server (nova-api)

To API Server napéyer pia Siemaen yio v emxowvevia tov “é€e xéopov™ pe myv cloud
vrodog. O API server givar to pévo otoryeio o omoio gpnoponositan Y ™ dwyeipion g

vrodope.

Avtd emroyydvetar péco KAoewv Tov web services ypnoyonoidviag EC2 API.
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H emxowavia petald tov components gmruyyaverar e tov server Message Queue. Q¢
evvahaktiki) oto EC2 API, 1o OpenStack mapéyer emiong éva diké mg API ovopalopevo
"OpenStack API".

Message Queue (Rabbit MQ Server)

To OpenStack emkowvovel petaéd TV oTOEiMV YPNCILOTOIOVTINS TO message queue
péowy AMQP(Advanced Message Queue Protocol). H Nova ypnoionoet acbyypoves kAnosig
v aitnon amokpion, pe pia enavakinon omoia Eekwvdaer otay n andkpon rapfavetor. Me
auTov ToV Tpamo dev £yovpe peydAn kabuotépnon 6tav amarteitar va fumpemfody moAléc

API khnoeig tavtdypova.
Compute Worker (nova-compute)

O1 Compute workers naipvovy 1o cutijpate otd 10 message queue Kl SIEKTEPULDVOLY
g Aswrovpyies . e o peydhn eykardotacn vrdpyovv moiroi térowor. ‘Eva instance
avantoooetal oe omolodimote amd T Srebéoa compute worker pe Paon to scheduling

algorithm nov ypnopomnoisital.
Network Controller (nova-network)

To Network Controller oyetiletar pe ) piBuion tov diktdov twv vm and tov host .
Asopever IP Sievbiovoei, pudpitoviag VLANs Yt projects, vVAOTOIOVTAS Security groups Kal

pubpifovrag dixtva Y1 T compute nodes.
Volume Workers (nova-volume)

Volume workers ypnoiponoweitan yio ™ dwayeipion tov LVM-based instance volumes.
Telovv Aertovpyieg omwg 1 dnuovpyia 1 dwaypaen n IpocdpTo Tov ot £va instance,Kat 1
anonpocaptnon tov. Ta Volumes mupéyovv éva tpdmo yia pdvipo storage yw to instances,
opov 1o root partition dev given Tétolo pag kar Swyphovtag va instance dayphoeTan Kat

avTo.
Mmnopei va ypnoomomOei yio database servers ka.
Scheduler (nova-scheduler)

O mpoypappanotig yoproypapel Tic KANoeS nova-APl yia 1o kat@inia eEaptipota

OpenStack. Tpéyet oav daipovag mov ovopdleton nova-schedule xat

emAfyel éva compute server and éva olivoro Swdicipmv népwv, avaloyo pe TOV

adyopiBpo npoypappatiopod mov tpéyet. 'Evag npoypappancmg-scheduler pmopei va
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Pacilel Tig amoQAcE TOV GE SNAPOPOVS TAPAYOVTES, OMMS TO QOPTIO, TN UvAUM,

QLoIKT) andotact g Covne hriubeaipomrag, v apyrtextovikn CPU, ki

Avt) ™ ouypny to nova-scheduler viomowei pepicovg Pucikots  aiyopibuoug

MPOYPULHOTIGHOD:

* chance: pe avt) ™ pébodo o compute host emiéyetan Toyaic péow Twv dwbiciuwy

Covav.
+ availability zone: 1810 pe 1o mponyovpevo , aira péow kabopiopévng Lovng.

* simple: Me avt] ™ pébodo 1o node pe 10 ghdyioto Yoprio pridyvel to instance. Ot

mmpoyopieg AapPdavovrat amo load balancer.

OpenStack Imaging Service (Glance)

OpenStack Imaging Service eivar éva service 1o omoio eivar vaedBuvo ya ta virtual

machine images. Mnopei va puBpotei mote va ypnoponoiei ta axéiovda storage backends:
* Local filesystem (default)
» OpenStack Object Store yia amofijkevon Tov images
* S3 storage anevdeiog
* S3 storage e Object Store wg evdidpueco yia npdéofaon otov S3.
* HTTP (read-only)
XapaxktymoTika kar Agitovpyieg
* IMapéyer vipeoies yia T images
Components tov Glance
* Glance-control
* Glance-registry
Ynodopn anobikevong OpenStack (Swift)

To Swift napéyer éva kutavepunuévo , TEAKG GUVETES EIKOVIKO avTIKEipEVO amobnkevong

y1a To OpenStack. Eivat avtictogo pe to Amazon Web Services -
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Simple Storage Service (S3). To Swift pmopei va amobnkevost Soexatoppipia
avTikelnévev katavepnuéve péoa ota nodes. To Swift £xet priaytel épovrag AngBel vdyn n
Suayeipion mieovaopot népwv (redundancy
) kot failover xan pmopel va kaver apyerofémon kar media streaming . Eivanr vrepPoiixd

EMEKTAGIHO KO OE Y®po (petabytes) kat o€ aptBpd avukeiuévey mov arotelody To storage.
Agitovpyieg Kal yapakTpIoTIKG yvopiopata
* AnobBnkevon peydroy apldpod avikeipévoy
* AmoBrixevon tov peydiov usyéBovg avukeiévov
* Data Redundancy
* Avvatémreg Apyelokéc - Epyaoia pe peydia cvvora dedopévmv
* Aoyeio dedopévov(data container) yw erkovikég punyavés kot cloud epappoyég
= AvvatéTnTES PONg MOAVUECWY
* AGQOANC amoffKeLoT GVTIKEIHEVOV
» Anuovpyia avaypapov ac@aieing Kat apyetobémon
* YnepPohikn enektacipoTnTo
Zuvioctdoeg Tov Swift
» Swift Aoyapracpoc
* Swift Container
« Swift Object
* Swift Proxy
* To RING
Swift Proxy Server

O1 kataveimtéc-consumers aiinioemdpovv pe 1o cmjopo tov Swift péow tov
dakopioti) pecordfnong ypnowonowmviac to Swift APL. O dwkomonic pesolafnong
rewrovpyel @¢ @OAakag kol mapoiapPaver T aitioelg and tov €€ KOopo . Avtopdrtocg

avalnta m 6€on TV KATtdAAnAony opémy Kat TOV SIHdPOHGOV TWV AITHOEMV TOVS .
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O dwxopotg pecokdfnong yewpiletar emiong ng amotvyieg TV ovioT|TwV pe

avadpopordynon twv aitioewy failover gopeic ( @opeic handoff )
Swift Object Server

O dwxopotig Object eivar cav duopen pale . EvbBovn £xet va yepiotel my
amoBNKELON, AVAKTNOT) KOt TN Slaypa@n TV AVTIKEIHEVOV TOV anofnkedovial 6To TOmKO HEGOo
amobikevong . Ta avukeipeva eivar ovvilBog dvadikd apyeia mov eival anobnkevpéva oto

cveTpa apyeiov pe petadedopéva mov mepiéyovro wg “extended file attributes (xattr)™.

Znueiwon : 1o Xattr vroompiletal oe apketd cvomuata apyeiov , onwg ext3 , ext4 |
XFS , Btrfs , JFS ko ReiserFS oto Linux . AAAG givan yvootd 61t Sovkedel mo cwotd
kodotepa katw and XFS | JFS | ReiserFS | reiserd kat ZFS . To XFS Bewpeitan 6Tt eivan 1
KaAOTEPN EMAOYY).

Swift Container Server

O Swkopmotic Container amepiusi ta avnkeipeva oe éva doyelo. O mivakeg

amofnkevovial wg apyeia SQLite . O Srakootis Container tapaxorovdei exiong 11g

OTATIOTIKES, OMW¢ TOV apfud TV avIKEWWEVEY mov mepiéovial kKat 10 péyeBog

amobnxevong mov KataAupPaverar and Eva Container.
Swift Account Server

O SlaKopIo TS Tov Aoyapracpon arnapibuei ta epnopevpatoxifania pe tov ido Tpomo

évag Swakopetic doyeio anapBuel ta avuxeipeva .
To Ring

To Ring mepiéxer minpogopieg oxetik@ pe ) Quoiky 0fon tov avukeipévov mov
amobnkevoviar péoa oto Swift. Eivar pia ewcovik) avamopdotacn mg xaptoypagnons v
OVOUAT®YV TOV QOPEMY Yo TNV TPAYUATIKY QUOIKH Tovg B€on. Eivar avaioyo e na vimpeoia
gupempiov mov ypnoonoovy dragopes pebodovg Y va avaliTnon Kal va eVIOmcGETe MV
mpaypatiky guoikn] féon tov oviotitov péca ot cvotdde. Ovrémres, 6mmg Aoyaplaopoi,

sunopELHATOKIPOTIE, T AVTIKEINEVE £xovV Ta Sikd EEywpiotd dayTvAidia.
OpenStack Ympeoia Identity (Keystone)

To Keystone mopéyer vimpeoieg tavtonoinong kat npdécPacns yra Oia ta otoycia omy
owoyéveln OpenStack. Yhonoiel 1o diké6 REST-based API . TNapéyer enadnbevon tavtdmtag

Kat aderodomon v 6k 1o ovotankd tov OpenStack, cvurepiiapfavopévov twv Glance,
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Swift. Nova. O €leyyog tavtomrag enainfever 6Tt 1) aitnon TpoEPYETaL GTNV TPAYHATIKOTNTA
and exei mov Afer. EEovorodomon eivat n emaAnbevon av o motomompévog ypiotg £xEl

npocfuct oTIC LANPEGIEC TOL CVTOS / AVTH ALTOVVTAL

KEYSTONE IDENTITY MANAGER
[User, 2 [ e EEEERE G 'evviove miovaes Alie ber sl ol Services Jusers 42

Credentials are sent's
/

- A Termporary Token s fmneip7— o
Keystone sends the Services the tenart has =
m «— A generic catalog is sent [} / one e ~ e

The tenant token is provided & ———————» @

- a5
\1mwmmmswmhtms‘—o

Alice determines the comect endpoint to launch a server &,
The token is provided along the I'I!Ill.llﬂ‘-_,

51 @y #0 g o amda the tauen m 4. T0p ry e wrntes AbCe S 10k0N m
= - Akce's tenant is authorired to access the service - - ® — is the Token cormect? O i__ I
The token matches with the reauest =
i = . 1= Does 4 aliow that service usage? £ / i
= Tha! token belona to the user Alice 1
fess FM e v AQISE v et e b
. I ot =
The service Creaties 3 New Server - - The server has been created O - o
T The server o reacheable here - @

Ewova 3 Ynnpeowa tautonownong Keystone

To Keystone napéyer dvo tpdmovg eréyyov tavtomras. ‘Eva givar 1o dvopa ypijotn /
Kwdikod npoofacng nov Pacileton kar to dhro eivar token based. Extoc avtod to keystone
napéyen 1 axorovbeg vimpeoiec:

* Token Ympeoia (rov petapéper manpogopies £€0061066TNONG Y1a £Vay TOTOTOMUEVO
pioT)

» Ympeoia kataidyov (1o omoio mepiéyel e ricta pe ng dwbéoueg vnpesiec ot

diabeon twv ypnotdv)

» Ympeoia Ioritiknig (Aiver ) duvatdémta oto keystone va dwaysipiletan v apdofaocn
GE GUYKEKPIHEVES VINPEGIES KO CUYKEKPIREVOUC YPTGTES 1) ONASES).

EZopmipara g Ympeoiag tavtétnTag

*» Endpoints -
Kabe vanpeoia OpenStack (Nova, Swift, pand) tpéxer oe pa £1d1kn Bvpa ko o€ €va e1dikd
URL (host), 1o omoia ovopaovue EndPoints.

84



* Regions
- M meproyn region kaBopiler ia ek guoikn torobecia péca o éva KEVIPO Se8OUEVOV.
Ze pin VMK EYKATAOTAGT] GUVVEQO, 01 TIEPIGCOTEPES (v OX1 OAES O1 VANPEGIES KUTUVEHOVTUL

oe KEVIpa dedouévmy / servers mov ovopalovat emiong regions.
* User —Evog ypnotmg motomomuévog and 1o keystone.

* Services — Kdafe cvvict@cu-component oty onoia cuvoéetan 1) dwyepileton and to

keystone pmopei va eimwBet service. Na mapaderypa Aépe Glance éva keystone service.

* Role - Tlpoxewpévou va Satnpfiioovy Tov¢ MEPIOPIGHONE ®G MPOS TO T1 £vVag
GUYKEKPIHEVOC YPNOTNG Lmopel va Kavel péoa o vmodopés cloud, eival onpavtikd va £yovue

Eva oxenIlOUEVO pE 0LTO POAD.

= Tenant - A tenant ival éva project pe to onolo oyetiCovron 6ha ta service endpoint Kat

£vag porog oV GyETICETN pHE ¥PTOTI O OMOI0G £iva HELOG 6GTO GLYKEKPIUEVO tenant.
Awyeipron Tov Openstack péoow Web-Interface (Horizon)

H web Sienagi Horizon givan évag mo £0kohog Kul ypa@ikos Tpomog yia v Sluyepiotsic
1ig OpenStack vimpeoiec. O ypiiome pmopei péoa and avtiv ve dayeiprotel ta instances, o
images, va Snuovpynost Kiedid , va npocaptiost volumes ota instances, vo Siepop@®oel Ta
Swift containers Kth. Méou and to ypagiko nepiBdrlov oto web yivovran ta navro. Emiong
emipénel ™V ApooPucn TV YPNOTOV o& Kovodha Kol pmopei va  ouvvoelei ‘!,la'cm)

evoopatopévon VNC.
Yuvohikd, To Horizon Swbéter ta axdrovba:
Awyeipion

* ota Instances — Anpuovpyie , Ketaotpogn , dvvardmra va ereyxBodv ta logs xa

ovvdeon péow VNC, mpooiptnon volumes, KTh.

*» mpooPaons Kal aciietas - Anuovpyia security groups, dwyeipion Kieduvy, avabeon

floating IPs, kTA.

« Flavor - Awyeipion tav dvvatdv mpodiayeypappévoy HefOdmV yia THY KATUCKEVT] £V

instance , kan oav eikovikd@ hardware mpotonoy.
* Image - Eneepyacia 1 Staypugi) tove.

* [TapakorobOnon twv vImpectoV.
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* [lapakorovnon ypnoTdv Kot ETTEdO ¥PNCIHONOINGNS TV projects.
« Xpnom — Anovpyia Aweypagi KTA.

* Tov Volume - Anuiovpyia T0v¢ Kat KUTAGKELT] CTIYHIOTUIIOY TOVS Yid HEALOVTIKY

xPHoN.
* Tov Object Store - Anutovpyia Hraypagn twv container Kal Twv objects.

» Katéfaopo HetufAnTdV SOOTNHATOS Yid £va £pYO.
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