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Nepidndn

YKOTOG TNC mapouoag epyaciag elvatl n dnuoupyia plag ebapuoync Cloud computing péow
HLoc open-source mAatdopuag OpenStack mou avamtuooetal kKupiwg wg Infrastructure-as-a-
service (laaS) kaL n yKATAOTAGCN UTINPECLWY O€ QUTAV.

To OpenStack kataokevdletal amd QLo €unUeEPOUCA KOWOTNTA TPOYPAUUATIOTWY, OE
ouvepyaola HE TOUC XPNOTEG Kal €xel TNV duvatdtnta va eAEYXEL HeEYAAeC oUadEG
UTIOAOYLOTIKWV TtOpwV, amobnkeuong kat Siktvou o€ éva Data Center To omolo Staxelpletat
Héow evoc mivaka eAéyyou (dashboard) 1 péow tou APl OpenStack. To OpenStack Aettoupyel
ue SnuodlAeic texvoloyieg avolxtol Kwdika, KaBLoTwvTag To L8aviko yla eTepoyevn UTIOOOUN.
MoAAEC emixelpnoelg maykoopiws Baaoilovtal oto OpenStack yla va Aettoupyouv KabnuepLva
LELWVOVTAC TO KOOTOG Kal BonBwvtag Ttoug va kivnBouv ypnyopotepa.

EruumAgov Ba avaAuBel, o 6pog Cloud computing, n aopaleta tou, ot Stadopot tumot Cloud kat
ol UTtNpeoieg mou pmopouv va ipoodepBoUv oTov TEAKO XProTN.

TéAog Ba yivel avadopd 0Tl SUOKOALEG Kal 0Ta GHAALATA TTOU TIPOEKU AV KATA TNV SLAPKELD
vAomolnong tnec epapuoync os meptBariov Ubuntu Server kat oL TpOTIOL AVTLETWITLONG TOUG.

1. Cloud computing - Eloaywyn

"Cloud Computing" r} "Cloud " ovoualetal €vag Internet-based computing TUMOG TTOU TTAPEXEL
Kowr| enetepyacia mopwv av kat 6tav {ntnbel (on-demand) oe dAeg TIC CUOKEUEC oL lval
ouvbebepévec oto Internet onwg dlktua uToAoylotwy, Servers, Storage, €bApPUOYES Kal
unnpeoiec, Ta omola umopouv va TpododotnBolv eUKOAX KAL yprRyopa PE EAGXLOTN (KAVOTNTA
Sdlaxeiplong. To "Cloud Computing" kat ol AUoelg amoBrKeuong MapEXOVTAL OE XPrOTES KAl
ETUXELPAOELG e SLadopeg SuvaToTNTES yla amobnkeuon kat emeéepyaoio Twv SeSopévwy Toug
elte amod toug (Sloug, elte amod tpitoug ouvepydteg mou Pplokovtal eite otnv Sla OAN, eite
otnv aAAn peptd tou mAavAtn. To "Cloud Computing" Baciletal 0TV OWOTH KATOVOU TWV
TIOpwWV OMwG cupPaivel kat oe éva Siktuo NAekTpkn G evépyelag. (Wikipedia, n.d.)

1.1 Cloud Computing ) Cloud - NpoéAeuon tou dpou

H rmpoéAevon tou Cloud Computing dev etval EekdBapn. H Aé€n «Cloud » xpnolpomoleital yla
va TEpLYpAPEL PEYAAN CUCCWPEUON QVIIKELWEVWY TIou epdavifovtal OMTIKA amo pla
anootacn we obvvedo ( Cloud ) kat Sev emiBewpouvtal mepaltépw o€ éva dedouévo AaiolLo.
Mwa &Mn  e€€fynon elval otL Ta madald TpoypAppoTa Tou  €depvav  OXNUATLKEG
aVaToPAOoTACELG SIKTUWY TEPLERAAE TLG ELKOVEG YLOL TOUC KEVIPLKOUC UTIOAOYLOTEG UE Evav
KUKAO, Kal pa cuotdda Twv KEVIPIKWY UTIOAOYLOTWY o€ €va OSlaypapua SIKTtuwy Eelxe
SLadopoug eTIKAAUTITOVTOC KUKAOUC, Tou €potalav e clvvvedo.[ 16] otnv avaAoyla otnv
avwTépw xpnon, n Aéén "Cloud " xpnolponowBnke we petadopd ya To Aladiktuo Kal pla
TuTtonoLlnpévn vebeloeldng Lopdn xpnoLpomotrBnke yla va Selfel éva SIKTUO OTLG OYXNUATIKEG
avamnapaotdoels tnAedwviag. Apyotepa xpnoluomolndnke yla va amelkovioel to Aladiktuo
ota Staypdupata Siktuwy untohoylotwy. (Wikipedia, n.d.)
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Figure 1: Cloud computing
1.2 Kupiotepa povteda Cloud Computing

To Cloud computing €xel Tpia kUpla €idn mou avadépovrtal cuvnBwe we Infrastructure as a
Service (laaS), Platform as a Service (PaaS), kat Software as a Service (Saas).

8 =>
—BEE = 7

Figure 2: Types of Cloud Computing

>  Infrastructure as a Service (laaS)

H Yrnodoun wg umnpeoia - Infrastructure as a Service, laaS, meptéxet Ta Baokd Soukd otolyela
yla To Cloud kal TuTtika mapéxet mpocBaon o Suvatotnteg SIKTUWONC, UTTIOAOYLOTEC (virtual or
on dedicated hardware), kaBwg kat ywpo amobrikeuong dedopévwy. H Yrnodoun wg unnpeoia
- Infrastructure as a Service, laaS mapéxel To UPNAOTEPO emimedo evueALElag Kal EAEyXOU TNG
Slaxeiplong Twy mMopwV ToU elvatl mapouoLa e TNV UTIAPYoUoa UTIOOOUA TWV OP WV TTOU TTOAAX
TuuaTa IT KoL TpoypauUaTIoTEG elval e€olkelwpévol onuepa. (Amazon laas, Paas,Saas, n.d.)
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Figure 3: Infrastructure as a Service — laaS

»  Platform as a Service (PaaS)

Ot Matdoppec we unnpeoia - Platforms as a service, PaaS katapyouv TNV avaykn twv
ETUXELPNOEWY VA SLAXELPLOTOUV TNV UTIOKE(LEVN urtodopr] (cuvnBwg hardware kal AeLTOUPYLKA
OUOTAMOTA) KAL ETILTPETIEL VAL ETUKEVIPWOOUV oTnV avarmtuén kat tn Slaxeiplon Twv epapuoywy
TouC. AUTO BonBa WOTE va elval TILO AMOTEAECHATIKA KAL VA, NV XPELAETAL VA avnoUXoUV yLa
™V SLaKULAVon TWV TIOPpWY, TNV KAvOTNTa oxedlacuoy, TN cuvinpnon AOYLOLLKOU, TNV
embLopbwon, ) onolodnmote AAO TPORANUA TTou Propel va €xel emimtwon otn Aettoupyla
™e epapuoync touc. (Amazon laas, Paas,Saas, n.d.)

—

s —

Figure 4: Platforms as a service - PaaS

>  Software as a Service (SaaS)

To Noylopikd w¢ Yrninpeoia - Software as a Service, SaaS mapéxetl €va oAOKANPWUEVO Tpolov
mou Slaxelpiletal amd Tov MAPOXO AUTAG TNG UTINPECLAG. XTI TIEPLOCOTEPEG TIEPLTTWOELG, OL
avBpwrol wg Software as a Service avadépovtal otig end-user edapuoyeg. Me To SaaS dev
XpelaleTal va okedPTEL 0 TEAIKOG XpOTNG yLa TO WG N umtnpeoia dlatnpeltal N nwg yivetal n
Slaxelplon Tng oxeTikng umodopng! To Hovo mou xpelaletal va okedtel elval yia to nwg Ba
XPNOLUOTIOLAOEL TNV OUYKEKPLLEVN UTtnpeaia. ‘Eva koo mapddelypa plag edappoyns Saas
elval to nAektpovikd Taxudpopeio oOmou oTéAvoupe kal AapPdavouue e-mail, ywplgc va
xpeLaletal va Slayelplotole OTIONTIOTE €KTOC amm' Tov Aoyaplacuo poc. (Amazon laas,
Paas,Saas, n.d.)

Figure 5: Software as a Service - SaaS

KONSTANTINOS MARINIS 7


https://aws.amazon.com/types-of-cloud-computing/
https://aws.amazon.com/types-of-cloud-computing/
https://aws.amazon.com/types-of-cloud-computing/

W MANEMIETHMIO NEIPAIQE

UNIVERSITY OF PIRAEUS

1.3 Baotka xapaktnpLotika - MAeovektrporta

e Flexibility — EveAia

OL Cloud -based unnpeoieg elval WSAVIKEG yla TIG ETUXELPAOELS PE KULALVOUEVEG QVAYKEG
gUpouc Lwvne. Av auénBouv ol avaykeg eival evkolo va avapadbuiotel n ikavotnta tou "Cloud
", aQVTAWVTAC amo AMOUAKPUCLEVOUC OLAKOWULOTEG TOUC MOpoud. MNapopoiwg, av UelwBel n
{ntnon WmopolV Kal TAAL va pelwBoulv. Autd To eminedo sueAifiag pmopel va Swaoel oTIg
ETUXELPAOELG TTOU Xpnotpomotovuy to Cloud computing éva payaTIKO TAEOVEKTN A EVAVTL TWVY
QVTAYWVLIOTWV.

o Disaster recovery - Avaktnon Sedopévwv

OL emelpnoelg OAwv Twv peyeBwy Ba mpémel va emevdUoLV OE QVAKTNON KATOOTPOdNG
SeSOHEVWY, AANG KAL YLOL TLG LKPOTEPEC ETILXELPNOELG TTOU SgV £XOUV TNV ATALTOUEVN EUMELpla
KOl TO OLKOVOLLLKO UTIORaBpo, auTo elval ouxva mio 1daviko ano tnv mpaypatikotnta. To Cloud
BonBd oruepa MEPLOCOTEPEC ETLXELPHTELG VO 0TpadOUV TTPOC AUTA TNV TAoN. 2V udwvVa UE TNV
Oudada tou Aumepvtilv, Ol UIKPEC ETXELPAOELC €XOUV OSIMAACLEC TUOAVOTNTEC AMO TIG
HeyaAUTEPEC eTalpeieg va €xouv edapudoet Cloud - based backup kat peBodoug avaktnong
TIOU €E0LKOVOLLOUV XpOVO Kal Xprpa.

o  AUTOUQTEC EVNIEPWOELS AOYLOLLKOU

2NUAVTIKO xapaktnpLotikd Tou Cloud computing eival otL ol servers dev eival otov Xwpo Twv
ETIXELPAOEWY KOL KATA CUVETIELD OL TTPOUNBEVTES avaAauBdavouv TNV cuvtnpnon Toug avtl
autwv. Ol EVNUEPWOELG AOYLOULKOU - CUUTIEPIAAUBOVOUEVWY TWV EVNLEPWOEWY achatelag -
ylvovtal amo toug mapoyoug kal Sev xpeldletal va avnouxel kavévag xpnotng, adnvovtog
TapaAAnAa eAeUBepo XpOvo va eTIKEVTPWOEL OTA TPAYLATA TTOU £XOUV Ohacia, OTwE Kal Thv
QVATTUEN NG EMLXElPNONG.

o Kdaotog

To Cloud computing petwvet o uNAG KOGTOC ToU UALKOU. Me tnv néBobo "pay as you go" ol
XPNOTEG N ETIXELPAOELC MOPOUV VA €XOUV TO LOVTEAO Ttou BEAouv Baon TNG cuvSpounG TouC.
Eniong av oto mapanmavw mpocoBEcoupe Kal TNV eUKOAla eykataotacng kat Slaxelplong to
KAVEL TTIOAU dIALKO TIPOC AUTOUC.

e AU€non ocuvepyaoiag

‘OTav oL XpNOTEG UIOPOo UV va €XouV TIPOcBacn, va emeepyaoTouV Kal va LoLpaoTouV Eyypada
omoladnmote otyun, anod onoudnmote, elval oe B€on va KAVOUVE TEPLOCOTEPA TTPAYHOTA pall
kal pe kaAltepa anoteAéopata. Ot Cloud-based edappoyég BonBave va KAVOUV EVNLEPWOELS
O€ TIPAYHATLKO XpOVO KAl TIOpEXOUV AN PN TIPOBoAN TwV SEO0UEVWY - ATOTEAEGUATWY TOUG.

e Epyoaoia and onoudnmnote

Me to Cloud computing, xpeldletal va UTIAPXEL HUOVO pla ouvdeaon oTo Internet yla va
SouAEPeL 0 xprioTtng, mpooBETovTtag Kal kamoleg uninpeoieg Cloud mou mpoodEpovial o OAECG
TIC POPNTEC OUOKEVEC - smartphones, Sev UTIAPYEL KAVEVAC TTIEPLOPLOLLOG.
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AUTO €XEL WG ATIOTEAEOUA OL ETIXELPATELG VA UITOPOUV VA TIPOOHEPOULV TILO EVEALIKTOUG TPOTIOUC
epyaoiag yla toug epyalopévouc, WoTe va UMopPEL UTIAPXEL LooppoTtia £pyac{aG-TIPOCWTTLKNAC
{WNC UE TNV MaPAywyLKOTNTA TTOU ATaLTOUV.

e Document control -'EAeyxog eyypadwv

OL TEPLOCOTEPOL XPrOTEC KAL OUVEPYATEC AVIAAAALOUV €yypada KAl N avaykn yla Tov EAeyxo
Toug auavetal. Mptv and to Cloud , ol epyalouevol €mpene va avtahAAdEouy Ta apxeia Toug
OPKETEC GOPEC WG CUVNUUEVA NAEKTPOVIKOU Taxudpopelou yla va enefepyaotolV amod Eva
xprotn kabe dopd pe amotéAeopa TNV AaBog popdormoinon Twv apxeiwv. Me auto tov Tpomo
ETUTUYXAVETAL HeYaAUTEPN Sladavela oe OAA Ta apyela mou elval amoBnKeUUEVA OE KEVTPLKO
eninebo kat o kabévag umopsl va ta Sel. Meyahutepn Staddvela onuaivel BeATLwEVN
ouvepyaolia, n omola onualvel LeYaAUTEPN TTAPAYWYLIKOTNTA.

e Security — Aodpdieia

‘Eva amd ta Backd TPoPBAAMOTA TwV ETIXELPNCEWY €ival Ol AMWAELEC Twv GopnTwV
UTTOAOYLOTWY KAl KATA CUVETTELA TWV SES0UEVWY TOUC TTOU KOoTIlouv o oAU amd toug (dloug
Toug umoAoyLotec. Me to Cloud computing Ta Sedopéva eival amobnkeuugva o éva cUVWeDO
- "Cloud " kat n mpodoPaocn og auta dev e€aptatal arm' To Tt 8o CUMPBEL 0TO nYavnud. ETmAgéoy
umtapxel Suvatotnta €€ anootdacewd dtaypadn Twv dedopévwy amd Tov GopnTd UTIOAOYLOTH
TIoU XAOnKe WOTE va NV MEocouv o€ AaBog xEpLa.

o AvtoywvioTikotnta

To Cloud computing ylveTal avtaywvioTiko mpoodEpovtag mpocfaacn otnv enterprise-class
technology otov omolovonmoTte. EMITPEMEL €MioNG O UIKPOTEPEG EMUXELPHOEL va Opouv
ToUTEPA Ao O, TL Ol PEYOAUTEPOL KABLEPWHEVOL AVTAYWVLOTEG, SLATAPACOOVTAC TNV QY04
EVW TIAPAUEVEL ALTH KoL eVEALKTN. "O AaB(S mou kpUPeL péoa Tou evav MoAwds".

o O pog to epBaiiov

Kabw¢ ta mapandvw onueia meptypadouy ta odéAn tou Cloud computing yia TIG EMIXELPHOELS
Kal Tov xprnotn, 6ev upmopoUpe va pnv avadepBolpe otnv LAk Tpoc To meplBdiiov
enidpaon. Eddoov otic avaykeg tou Cloud umdpxouv OLOKUPAVOELG Kal oL mopol Sgv
xpnotlpomolouvtal otav 6ev Xpeldlovtal, TOTE €XOUUE XAUNAOTEPN KATOVAAWGON EVEPYELAG,
ALlYOTEPEC EKTIOUTEC AvBpaKka oTNV atuoodaLpa KoL KATA CUVETIELA ALYOTEPEC ETITTWOELS OTO
nieptBarov. (Salesforce, n.d.)

1.4 Akeparotnta Asbopévwv — Aopalela

H akepatotnta twv dedopévwy elval éva amod Ta 1o onpavtlkd otolxeia oe omolobAmoTte
ouoTnua MAnpodoplwy. H akepatdtnta twv dedouévwy onpaivel mpootaocia Twv dedopévwy
and pn €fouclodotnuEVO XPNoTn, Tou WMopel va UTOKAEPEL, VO TPOTIOMOLNOEL, Va
Kataokeuaoel i va kataotpePel Sedopeva. H akepaldtnTa twy SeSOUEVWY EMITUYXAVETAL
eUKoAa 0€ éva AUTOVOLO cUOTNHA UE pLla eviaia Baon Sedopévwy 0ou cuvTnPElTaL HECW TWV
TIEPLOPLOUWY KOL TOV EAEYXO TWV KLV oewV otn Bdon dedopévwy, n omola cuvABwc yivetal pe
gva oclotnua Slaxeiplong Baceswv dedopévwy (DBMS). OL meplooodtepeg Baoelg Sedopgvwy
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urmootnpilouv tnv Olaxeiplon auti kat akolouvBwvtag TG WbLotnTteg ACID (atomicity,
consistency, isolation, kal durability) e€aodaliletal n akepatdTnTa TWV SESOUEVWV.

MNa Tov €Aeyxo InG mpoofacng Twv OeSOUEVWY  XPNOLUOTIOLETAL €vag UNXOVIOUOG
efouolodotnong pe tov omoio éva cvotnua kaBopilel to eminedo nmpdoPaocng oe Evav
OUYKEKPLLLEVO TILOTOTIOLNUEVO XPHOoTN Tou  Ba TpEMEeL va e€aodalicel Toug TOPOUC ToU
eAéyyovtal amo To cUoTNUO.

H akepatdtnta twv dedopévwy oe éva cuotnua Cloud onuaivel Statripnon g akepaldTnTog
Twv TAnpodoplwyv. Ta Sedopéva dev mpemel va xabolv n va tpormomolnBolv amod un
efoualodotnuévoug xpnoteg. H akepalotnta Twv dedopévwy eival n Bdaon yla tnv mapoxn
UTINPECLWV UTIOAOYLOTIKOU VEPOUC, OTwe Saas, Paas, kal laaS. Extoc amnod tnv anobrikevon tng
HeyaAng kAlpakag Sedopévwy, To Cloud computing meplBaMov mapéxel ouvnBwe tnv
unnpeola enetepyaociag dedopévwy. H akepatdotnta twv dedopévwy pmnopel va AndBel pe
TEXVIKEG OTwC RAID kat Pndlakng umoypadng.

AOYW TNG HEYAANC MOCOTNTAG TWY OVIOTNTWY KAl Ta onueia mpoofaong oe éva mepBariov
Cloud, ot adeleg elval LwTkAG onuaociag yia t Staopaiion OtL Hovo oL eEouclodotnpévol
XPNoTeC uUmopolV va aMnloemidpouv pe ta OSedopéva. Me tnv amoduyr TG HUN
efouolodotnuévng mpoofaong, oL opyaviopol pmopoUv va EMITUXOLV AKEPALOTNTA TWV
Sedopévwy Toug.
Ot unxaviopot mapakoloBnaong mpoodEpouy T UeYaAUTeEpn opatotnTa kabopiloviag molog
A TL prmopet va €xouv aAlagel ota Sedouéva 1) ot MANPodopleg TOU CUCTALATOC, OL OTIOLEC
evOEXOUEVWG VA EMNPEATOLY TNV AKEPALOTNTO TOUC.
Ot mapoyol Cloud computing elvatl a&lomotol yia va dlatnprioouv TNV akpifela kat tnv
aKkepaloTNTA TWV dedopévwy. QoTOCO, Elval amapaltnTn N KATOOKEUN VOC TPITOU UNXAVIGUOU
enontelag - third party tool, mou Ba emaAnBelel amod amdéotacn TNV AKEPALOTNTA TWV
bdebopévwy oto Cloud, mapdAAnAa Ue TOUG XPAOTEC KAl TOUG MapOXOUG.
— e
@W H}Pbrid )
Cloud [ cloud

z S F—
Private &
cloud

Data privacy  +

Figure 6: Organization of data security and privacy in cloud computing
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1.5 EpruotevtikOtnTa Twv deSopévwv

JTIC UEPEC Hag, OTEAVOULE, AapBavoupe, emefepyalouaote, Kal amobnkeloupe dedouéva
oUpdWVA HE TIG AVAYKES KAL TG AMALTHOELS HaG. Ta Sedouéva aUTA EUTIIMTOUY O€ KATIOLOUC
KQVOVEC Kal oL tapoxol odelAouv va Toug TNPOUV. H eTIAOYNC EYKATAOTOONG KAl amoBrjkeuong
Twv dedopevwy pag oe éva Cloud (L0LwTIko, uBPLEIKO N SNUCLo) €apTdTal amod TV KATAvonon
OTL 0 TAPOXOG elval TMAAPWE CUUPATOC UE TA Ttaparmdvw, SLadopEeTIKA, UTIAPXEL 0 Kivduvog
napafiaong Tng WLWTIKOTNTAG Kal Twv Sedopévwy pag. OL EMUTTWOELS yla T dlatipnon Tng
aodpAAeLag TwV TTANPOdGOPLWY VAl ONUAVTIKO OTAV TIPOKELTAL VLA TNV TPOoTACa TNG LOLWTLKAG
{wng.

Yrnp€av apketég mapaPlaoslg npoowrikwyv Sedopévwy €Ew amo tn odaipa tou Cloud
computing yla va £ekwvnoel n avnouxia ywa omolodAnote ovotnua Paciletal oe Cloud
OPXLTEKTOVIKA N OTov Tapadoolakd TpOmo amobrkeuong, emefepyacioc 1 HETAS0OONG
gvaloBntwyv mAnpodoplwy, He Snuodréotepo mapadelypo to 2010, omou cloud-based
unnpeolec, ouvumeplhaufavopévwy twv Facebook, Twitter kal Google elyav OSlappon
Sebopevwy.

H mpootacia tng WwTIkAG {wAG Kal oL avnoux(eg oTo ecwTePLKO Tou povtélou Cloud Sev elval
KATL VEO. ‘OMWE 0 EVOLKLAOTAC LE TG VOULKEC UTIOXPEWOELS TNG LOLWTIKOTNTAG KAL TO XELPLOUO
ota {nTtuata mpootaciag TnNe WIWTIKAG {wng, dev elval SLapopeTkO, av XPNOLUOTOLEL TO
Cloud. AkplBw¢ omwg Kavévag xprotng dev Ba amobrikeue ta Sedopéva Tou o€ éva SLAKOULOTH
XwpLg emapkn €Aeyxo, €toL dev Ba eméleye €vav omolodnmote mapoxo Cloud ywpic va
emaAnBevoel OTLmAnpol Ta (Sla kpttpla afloAdynong yla To mwg npootatelel ta Sedopeva o
Katdotaon npepiag, Katd tn wetddoon | kata tnv eneéepyaaia.

Ol TOALTIKEC TipooTaciag umopel va amokAeloouv kaBe efwteplkd mapoxo Olaxeiplong
evaloBnTwy MAnpodopLwy Tou XpNotn, cuumepliapBavouévwy Twy mapoxwyv Cloud. Evw art'
TNV GAAN MAELPA UTTAPXEL N avTiAnyn OTL 0 UTIOAOYLOTHG 0TO Ypadeio eival aoharéatepog amnod
éva dnuooto Cloud, eivat mBavov va unv elvat, KTog av maipvovtol acuVBLOTEG TEXVIKES KAl
SLadIkaoTIkES tpodUAaENC.

H aoddarela kat n StakuPBépvnon eivat SVo Eexwplotd {NTAKATA, Kal w¢ HEPOG TNg Séouaoag
ETUHEAELAG, Ba TIPEMEL VA KATOVONCOUE TANPWS Tt StakuPBépvnon ¢ OLWTIKAS {wNnE Tou
TIPoodEPOUV OL TTAPOXOL, KABWC KAl TIC TTPAKTIKEG A0PAAELAG KL TIC KATEUBUVTHPLEC YPAUUEC.
‘ONwe UE TIG TIPOOWTTIKEG TTANPOPOPLEC TIOU UTIOKELVTOL OTOUC VOUOUG Tepl mpootaciag Tng
WOWWTIKAC Twng, Oladopeg KATNYOPLEG eMXEPoEWY TIAnpodoplwy €BVIKNC aocdAAelag
UTIOKELVTAL eTtiong oe puBuioelg Sikaiou.

Agdopévou tou peyeBoug TNC KUBEpvNOoNG Kal 0 aplBpog emmedwy kat dikatodoaotwy, datvetat
OTL oL (Oleg oL kuBepvnoelg Ba umopoloay va AELTOUPYNCOUV [La OEpd amd kolvotika Cloud
YL TNV AIOKAELOTLKY) Xprion Toug, AapBavovtag €tol ta odEAN kal amodelyovtag Ta {nTAMATA
aoddAelag pe Tn oupPiwon o éva dSnuooto Cloud. Ao Tnv GAAN TAeUpd, av oL KUBEPVAOELG
Atav va xpnotdomnotnoouy dnuoota Cloud, ToTe ol unmnpeoieg autég Ba Emperme va MAnpouyv Ta
OUUdEPOVTA TWV ULOBWTWY KAl OAOUC TOUG LOXVUOVTEG KAVOVIOLOUG KOl VOUOUG.

Elval mBavo o pobwtég va €npemne va epapuocouV TPOcBETOUS eAEyXoUC achaAeiag mou
TIANPOUV TIC PUBULOTIKEG N VOLUKECG QMALTAOELC oKOpa Kol OTav N UToKelpevn dnuocla
"unodour) wg unnpeota (laasS)" f "Mlatddpua we umnpeoia (PaaS)" dev avtamokpivovral
TIANPWE OTLS (BleEC aUTEC amalthoels. Qotdo0, TIPETMEL VAL YIVEL KATOvoNTO OTL TO EUPOC TWV
MPOCcBeTWY eAEyXWV TIOU UTTOPOULV va ipooTteBouv amnod éva UloBwTr eival mepLopLOEVO Kal
dev umopouv va &emepdoouv TOANG epmodla oe oplouéves Snuooteg umnpecieg Cloud.
(Winkler, 2011)
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H epmioteutikotTa TwY Sedopévwy lval onUavTKO ylo TOUG XPHOTEG TIOU amoBnkelouv
TIPOOWTUKA 1 eUroTeVTIKA dedopéva oto Cloud. OL oTpaTnylkEC EAEYXOU TAUTOTNTAS Kal
eAéyxou TpocBaacng xpnotponotouvtatl yla tTn Stachaiion Twy v Aoyw SeSOEVWV.

Emeldr) ol xprjotec dev gumiotevovtal Toug mapoxoug Cloud kat ol mapoxol unnpectwy Cloud
aduvatouv va efaleiPouv miBavr ameln, elval TOAU emikivbuvo yla TOUG XPrOTEC va
amnoBnkevouv ta evaloBnta dedopéva toug oto clvvedo. (Yunchuan Sun, 2014)

1.5.1 Kivduvol oto alwedo

H napoxr t¢ unnpeoiac tou Cloud ekpetarevetal Tnv umodoun tou mapodxou. O xpHoTng
EKYWPEL LEYAAO LEPOC TOU EAEYXOU GTOV MAPOXO KAL TAUTOXPOVA N CUUPWVIA 0TO KOUUATL TwV
UTINPECLWV aVAPEDA O€ TIEAATN Kal tdpoxo (SLA) dev amocadnvilel autd To BEpa, adrjvovtag
EPWTNHATIKA Kal keva o€ enimedo aoparelac. Tt Ba cuvéBalve oTNV MPAYHATIKOTNTA av XoOel
0 €\eyXOC o TOV MAPOYXO;

JTIC PEPEC UOG Ta epyoleia Tou mpoodEpouv oL TAapoxol, oL Sladlkacileg, To TPOTUTO
TUTTOTIOLNMEVNC HOPdNC KAL OL UTINPECLEG TTOU €XouV TNV SuVATOTNTA VA TIAPEXOLV aodAAELL
bdebopévwy, kal n dopntdTnTa 06 GANO Apoxo, v UmopoUUEe va BEwWPHOOUUE OTL €XOUV
dtdoel oe uPnAo eninedo. Me dAa Adyla, av BeAROEL 0 XpNoTnG N KL emtixelpnon va aAAAEEL
napoyo unnpectwyv Cloud €xet SVo mpoPARuata. To mpwTo elval n SuokoAia ¢ peTadopd
apxelwv kal unnpeolwy, evw Ba ywvotav Suckohdtepo av BeAAOEL va yYUploel oTnV KAQGOLKA
AUon pe clients kat server evtog Tng emxelpnong. H dopntotnta twv dedopévwy dev elvat
TIAVTa €PLKTA Kal eV yIVETAL va YUPLOOUUE TIOW OTOV TIOALO KAQOLKO server o€ OAEC TIC
TIEPUTTWOELC. 2€ auTO To onpelo BEPata, TiBetal Bépa e€dptnong amod Tov mapoyo.

H kown Staxeiplon apyelwv kal mopwv mou mpoodepetal amo To Cloud €xel Eva PeLOVEKTNHA
OUYKPLTIKA Pe TN multi-tenant apxltektovikn. A va KOTAVONOOULE Tov 0po multi-tenant,
«pavrtaoteite To Siktuo cav éva KTApLo. OAoL UmopolV va XpnoLUOTIOLo0oUY TOV AVEAKUOTAPA
oM@ OTO PNYavooTAclo mpocBacn €xel povo o SLaXelploTG. To TMPOPANUA 0 QuTh TV
nepintwon elvatl mwe prnopet va dtaodailotel to dikTuo amod Toug evoikoug, 0To GUVOAO TOUC
oA Kal QTOULKA. Av yla apdadelypa, eva Slapéplopa tou 30U opodou ETUKOWWVEL UE
E0WTEPLKN TIOPTA LE TO STAQVO TOU SLOPEPLOUA TOTE AV EVag KAEDTNG TIPOoTIaBnoEL va UreL
0TO TPWTO AAAA cUVAVTACEL pLa TIopTa achateiag adlamépaotn Kat Bwpaklouévn TOTE TIAEL
0To SUTAQVO TIOU ETIKOLVWVOUY, OTO OTolo N mopta elval avolytr, Umaivel eLUKOAQ Kal TO
XELPOTEPO elval OTL amoKTA Tpoofacn Kol O0To MPWTIO Slopéplopa». OewpnTikd, €tol Ba
Urmopouoe va emiteuxBel pia emiBeon tuMou guest-hopping. IkedTelte TG ELKOVIKEG UNXAVES
oav Olapepiopata kol Tov €montn toug (virtual machine monitor ) hypervisor). Xtnv
TIPAYHATIKOTNTA OPWE, 0 BabBuodc SuckoAiag ulag Tetolag enibeonc eival unAog oe oxéon e
TIC KAQOLKEC eTIOETELG OTA TTAPASOCLAKA AELTOUPYLKA.

Ma to Adyo tou OTL N aoddlela dev elval POVO TO TEXVIKO KOUUATL KaL 0 KWwLKAC eVOg
UTTOAOYLOTH, €vag KivOuvog mou avadEPETOL OTLG ETILXELPNOELG (VAL KOL O TIOPOKATW. € LA
EMEVEUON TIOU TIPETIEL VA CULLOPPWOEl 08 CUYKEKPLUEVOUG OpouC TBavov va punv elval KoAr
16€a va eumhakel otnv untnpeaoia tou Cloud, méoo pdAov oTnv TepmTwan 0mou o apoxog dev
Olvel kamolo amodbelktikd OTL n umnpeoia mou mpoodépel Ba doulelel cUUPwvA UE TIG
analtioelg. Mpémnel va mpooéfoupe Aoumdv BEpata mou avadEPovTal 0 KavovioTKa TAalola
Kal TTpOTUTIAL AELTOUpYLOC.

To oUvvedo pag divel tnv duvatdtnTa va €Xoupe MPooBacn amod maviol HECW TAYKOGULOU
LoToU Kal Kowoxpnotwyv Siktuwy. Eival katavontd mwe umdpxel peyaiog kivbuvog otnv
aoddaAela, eldikotEpa OTAV CUVOUATETAL KAL UE ATIOUOKPUOUEVN oUVOED.
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MNoco olyoupol UmopoUpe va ViwBoupe yla tnv achdlela twv dedopévwy pag; Molog pag
eyyudrtat ot dev Ba xabel kamolwo onuavtikd apyelo; MNvwpiloupe OTL Ta apyeia pag oto
oUWEDO peTaKLVOUVTOL LETAEL SIKTUWY avA ToV KOOUO Kal Baclkh epwtnon elval, eAéyxoviat
and kamotov; Molog eival autog, Kat, av kdmolog ta eAéyxel, eA€yxel kol mol mave; Ta
Slaxelpiletal pe voulpo Tpomo; levika, elval avaykaio va ywwplloude TNV TIOALTIKA TOU
TIAPOXOU TIOU XpNOLOTOLoU UE. KATIOLoL LAALOTA TTOPEXOUV KAL TILOTOTIOLNTIKA.

'‘Ooov adopd to BEpa Twy apyeiwy, évag kivbuvoc mapouaotdletal katd tn dlaypadr Ttouc. Elval
YWWOoTO BERata mwe av BEAape va 6BcoUUE To TAvVTa amod To S{0KO UTIAPYOUV TIOAAEC TEXVLKEG.
Ao TIG TiLo oUVBEeTEG oL KaBLoToUV SUCKOAD €W adUVATO TNV AVAKTNGON TOUG, EXPL EVA ATTAO
delete. e éva Cloud opwc, enewdry polpaldpacte to dioko kal pe dAouc xproteg dev Ba
LUMOPOVCAE VO KAVOUE KATL TETOLO YLATL PNV EEXVALE TO Yeyovog OTL To ofrjowuo Sev yivetal
TIAVTA O€ TIPAYUATLIKO XPOVO.

YroBétovtag mavta ot eva Cloud elval séwtepika Staodpailopévo, T Ba ywotav otnv
mepimtwaon mou n anelAn Eekvast amo tnv umtodoun; Me molov Tpomo StaodaAllOUaoTE eUELC;
Ot kivéuvol mou avadépovtal mapanavw BewpolvTal oL CNUAVTIKOTEPOL KL TAVW O AUTOUG
Ba ytlooupe Kat TNV AAAN MAEUPA Tou voplopatoc. Ag Souue Twpa Tt mpoodEépel To Cloud kat
ToLa elval Ta MAEOVEKTALATA TOU 0TNV achAAELQ.

Figure 7: Cloud computing security

1.5.2 NMAeovektrparta Aodadeiag oto Cloud computing

Ot npoornttikég Tou Cloud wg texvoAoyia yla va avadeifel Tnv aohAAela Tou o€ OAOUG TOUG
Topelc elval peyaiec. Mapakdtw Ba SoUpe ta TAsovekTApata aoddAelog oto Cloud
computing.

>  Ta uETpa aodaAelag €xouv AlyOTEpO KOOTOG ylatl dtiayvovtal yla Siktua eupelag
KALpaKkog

» O meploocotepol TApoxol petadepouv Ta Oebopéva oe TIOMEC TIEPLOXEC WOTE Vva
eCaodarioouy otL Ta dedopéva eival mavta Slabéoipa

>  H tayvtnta AqPng twv Sedouévwyv kal n amobrkeuong Toug oe Torukd eminedo
Tiapexovtal pe tnv BEATIOTN amddoon

> EEe1lOKELUEVO TIPOOWTILKO yia TOV KABE éva EexwploTtd Topéa aodANelag avTiDeta Ue TIC
LLkpopeoaieg eTalpelec mou ouvABwg OAoL acxoAoUvTal e OAa
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»  Kwblkomoinon kat avénon Twv LETPWY aoPAAELOC WOTE va amodpeuxBoUv oL amehéqg
»  OLTeAdTEC XpNOLUOTIOLOUV Virtual inaveEG TTou £X0UV TLG TEAEUTALEG EVNLEPWOELG YLaL LOUC
Kal KEVA 0.0PAAELAG

JUpdwva pe ta mapamdvw elval katavontod 6Tl ol mapoxol unnpeciag Cloud é€xouv tnv
Suvatotnta va mpoodEPouv KAAUTEPEC, TLO EEEALYUEVEC KaL LE XOUNAOTEPO KOOTOC UTINPEDLEC
aodpAAElag oTOUC TEAATEG TOUC. Tautoxpova to (blo cupfaivel kal pe toug MOPoUC Tou
Siktvou. (A.Souhalakis, 2010)

1.5.3 Métpa npootaciag

Evw to kdoTOC TNG evodpkwaong virtual security ouokevwv oto Cloud sival xaunAdtepo, n
Texvoloyla elval o KavoupyLa Kal oL TIPORBANUATIOMOL yLa TNV TTPooTacia TwV SeSOUEVWV UAG
oto o eva Cloud eivat apketol. Mapakatw Ba Solue KATOLA BOCIKA UETPA TTPOOTACIAG TTOU
LTTOPOUE VO TIAPOUHE ETOL WOTE VA ELLOOTE 000 TO SUVATOV TILO AoPaAE(C.

»  ApXKA TIPETEL va TovioTel OTL ypelaletal Slaltepn mpoooxn oto TL avoilyoupe. Eva
kakoBoulo pAvupa r évag ouvdeouog GTtavouy yla va yivel urmokAomr twv dedopévwv
Holg

»  EvnUEPWVOUAOTE TTAVTA VLA TLC TIAPOXEG TTIOU LA TIPOODEPOVTOL ATTO VAV TIAPOXO Kal Sev
Eexvape ToTE va kKavou e backup, kKamotot tapoyol pag Sivouv auth TNV unnpeoia

»  Baoiwkn aduvapia tou Cloud sivat ot Sev utdpyet koA kpumtoypddnon Twy deSopévwv
WOTE Va hag Swaoel meplocotepn aodaAela ota SIKTUA, AUTO TO UMOPEL VA TO KATAOTHOEL
g€UKOAO O€ eTUOEDELCG

T eploodtepeg dopéc n xpron tou Cloud yivetal péow evog UTOAOYLOTH amo Evav PECO
xpnotn un Slabétovtag kamowo cuoTnua aodaAelag. Auto emidpépel Tnv aduvaula va
avtiAndBel moAAEC dopég kakoBouAa oTolyeia mou eloywpolv ota dedopéva Tou. ' auTtod Tov
AOyOo oL MApoYOoL TOU TPOCPEPOUV TIC UTINPECIEC QUTEG TIPETEL va. TIPOPBAETIOUY KAl va pnv
TiepLUEVOLY va Spaoouv adol dextouv emiBeon ev ayvola tou xprnotn. (A.Souhalakis, 2010)

1.6 Cloud computing, Private, Public rj kot ta SU0;

‘Evag auéavouevog aplbog opyaviopuwy o€ 0A0 Tov Koouo PAEmouv v atla tou Cloud
computing w¢ évav tpomo avénonc t¢ sveliéiag tng texvohoyiag mMAnpodopLkAg KAl TG in-
house pelwong Tou KOGOTOUG TwWV UTIOSOUWY. QOTO00, 0 CWOTOS cuVOUACUOC AodAAELAG,
€AEYXOU Kal KOOTOUC e€apTdTal anod TNV €AoY TNG OWoTAG SNUOCLag N LOLWTLKAG UTTOSOUNG
(Public or Private Infrastructure)- i kat ta dvo.

To Cloud computing uttep€xel cav Auon, pe moAoUg HeYGAOUG 0pyavIoHOUG VA TO TIPOTLUOUY,
onwce n Volkswagen AG, ula amo TLG LEYAAUTEPEG KATAOKEUAOTPLEG ETALPLEC AUTOKLVATWY TIOU
xpnotuorolet To Cloud OpenStack yia tnv Stavour) tou tototémou TnG. Emiong to CERN
(European Organization for Nuclear Research) xpnotpomolel To OpenStack Cloud yia va
POOdEPEL TOUG QMOLTOUMEVOUG UTIOAOYLOTIKOUG TIOPOUG Yyl va avaAlouv Kol va
povtehomololv dedopéva amd tov Large Hadron Collider (LHC).

H peyahn otpodr) mpog to Cloud amodépel KEpdN KOOTOUG Kal arodOTIKOTNTAC VLA ETIXELPAOELG
0€ OAOUC TOUG TOUE(C, e€altiag TWV PELWUEVWY ATTALTACEWY KAL TO KOOTOC TWV UTIOSOHWY, £WG
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TNV KAlpakoUuevn mpoofBaon o€ 6ikTua, TOUC UTIOAOYLOTIKOUG TTOPOUC Kal TNV amobrkeuon,.
(Kyle, 2012)

1.6.1 Private Cloud, TA€oVEKTALATO KO [LELOVEKTH LLOTOL

Oplopévol opyaviopol, Omw¢ XpNUATOMIOTWTIKA WSpuuata Kot n tatpiky Bropnyavia, éxouv
otnVv Katoxn Toug evaicBbnta Sedouéva cuvaAlaywv Kal TEAQTWV Ta omola TPEMEL va
arnoBnkevovial o€ OLOKOWLOTEC EVIOC TOU €TALPIKOU TElYOUC Mpootaciag. Av Aoutov autod
OUMBQIVEL OE QUTEG TIG ETIXELPNOELG, €va LOLWTIKO olvvedo (Private Cloud) eival povodpopog
WOTE va unv umapéel Slappor) mpoowrikwy dedopévwy. Kat' eméktaon kat moAAlol aAAot
opyaviopoi Bewpouv o acharég ta dedopéva touc va Bpiokovtal og 1dloktnto Cloud.

Evw ta opEAN amod ta IBLWTIKA cUvveda elval cadr, UTIAPXOUV KAl KATIOLA. LELOVEKTHLOTAL TIOU
npenel va AndBoulv umoyn. MNa moapadelyua, Ba UTAPYEL TIAVTIOTE €va QVWTIATO OPLO
XWPENTIKOTNTAG AdOYW TWV TEPLOPLOUWY TOU GUOLKOU UAKOU 0To SWHATLO OLAKOWLOTA TOU
opyaviopou. EmumAgov, moAhol dlwtikol mpounBeutég Cloud "kAelbwvouv" Toug MEAATEG UE
KATIOLO LELOKTNTO AOYLOWLKO, APl kal poTuma - auédvovtag To kootoc. (Kyle, 2012)

1.6.2 Public Cloud, mAeovektrpata KoL LELOVEKTH AT

Ye éva dnuooto cuvvedo (Public Cloud) Sev umtapyouv Opla TN XweNTIKOTNTA. MAPOXOL OTIWS
Amazon, Rackspace, Dell kat HP, map€xouv OTLG ETIXELPNOELS AUEDN KOL OLKOVOULKN amtodSoTIKN
nipoofacn o€ NAEKTPOVIKOUG UTIOAOYLOTEG Kal TIOpoug amobrikeuong on demand, xwplc va
UTTAPXEL avaykn yla urmodourn oto xwpo. Ta dnuoola oUVWePA UELWVOUV SPAUATIKA TLG
analtioelg UALKoU, Slaxelplong kal KAt CUVETELA KOOTouG. EmumAéov, umootnpillouv tnv
Taxela avamtuén VEWV UMNPECLWY KAl ETLTPETIOUY TNV KALLAKWOT.

Ta Snuoola ocuvveda eival davikd KaTaAANAa ylo Tn Staxeiplon HeYAAoU OYKOU EpyacLWY
poutivag Tou Tapouctdlouv eAaxlotoug kwduvoug acdaielac. Mpoodépouv emiong pla
€€ALPETIKA AVUGN OTIOU AMALTOUVTAL UTTOAOYLOTIKOL TOpOL 0 TpoowpLvn Baacn, yla mapddelyua,
KQTA TNV avamtuén kol SOKUN VEWV bapUOywV.

M va mapéxouv mpocBetn euelLéia, Ta SnUoOoLa VEDN ETUTPETOUY OTOUC TIEAATEC VAL ETUAEYOULV
TO TIPOTLLWUEVO AELTOUPYLKO TOUC CUOTNUA, HELWVOVTAG Tov Kivbuvo kAeldwuatog amod Tov
MwANTn 0mw¢ o€ €va Private Cloud kol Toug mepLopLopoUc 0T AELTOUPYLKOTNTA TOUG.

A6 TNV AMNN TMAEUpQ, Ta SnuocLla cuvveda sival meptBaAlovta MoOAATAWY UOBWOEWY TTOU
Bewpouvtal Alyotepo aobaln amo Ta LSLwTKa cuvveda. Elval olyoupa aAnBela 0Tl oL TeAATEC
Sev €xouv kavévav €Aeyxo TnG uTokeluevng umtodopnc, TomoBetwvTtag oAa ta dedopéva Toug
eKel.

KaBe &nuoolog dopéag mapoxng unnpecwwyv Cloud €xel ta Sikd tou SLA ya acddAela,
Snuoupyia avilypadwyv acharelag, AmoKATACTACN KATAOTPOPWY Kal Slabeoiuotnta, yU' auto
TO AOYO TPETEL va eAeyxBolv OAa auTtd amd toug uroPridloug MEAATEG TIPLV TIPOXWPICOLV
otnv AUon autn. (Kyle, 2012)

1.7 Hybrid cloud

Hybrid Cloud ovopdZoupue Tov cuvbuacouo evog Private kal evog Public cloud emitpénovtag tnv
avtarayr) dedopévwy kal ebapUoywy PETALY TOUG.

H AUon tou Hybrid cloud computing Sivel tnv SuvatdtnTa OTIC EMIXELPAOELS VA KALLAKWVOUV
avaAloya TNV umodour) Touc eviog Tou Private cloud péxpt to Public cloud €tol va umopouv va
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XElploTouv omotadnmote umnepyeidion (overflow) ywpic va mapéyouv mpocPacn oe tpitouc
(third-party datacenters) ota dedouéva Touc.

KépSog amod To ouykekpluEvo TieplBAMOV elval n euehl&la TG UTIOAOYLOTIKAG LOXUG TIOU
napéxetal and to Public cloud yia PBackd kat pn svaicbnta dedopéva, Satnpuwvtag
TauTtoxpova epapuoyeg kat dedopéva kplolung onuaciag yla TtV emnixeipnon acpain miow
amno to firewall. (Microsoft, n.d.)

1.8 OL peyaAutepol mapoxot Cloud computing

=  Amazon Web Services

Me pepidlo ayopag 31% n Amazon Web Services (AWS), Buyatpikr) tTng Amazon.com Inc
Eekivnoe To 2006 kal orpepa €xel e€eAlyBel oe kopudaio maiktn g MaykdoULAC ayopAdg ToU
Cloud computing.

H AWS mpoodépel eva eupl paopa uttnpeotwv Cloud computing oToug MeAATES TNC O€ OAO TOV
KOGUO. Av Kal To Kuplotepo Tipoidv Tou elval to Elastic Compute Cloud (EC2), umtdpxouv onuepa
meplocotepeg amo 70 emhoyeg Tng AWS mou Ba pmopoucav va xpnotpononBouv yla storage,
networking, computing, database, kat analytics.

Q¢ véoc maiktng otov kAGdo, n Amazon cUvVToud €YLVE O TIAPOXOC UTINPEGCIOC TOPOXNG
UTINPECLWYV YL TIC VEOCOUOTATEC ETILXELPNOELC, OL OTIOlEG OoNEPA amoteAoUV Tepimou ta Vo
Tpita Tou 1 ekatoppuplov Twv meAatwy TNG. Ol TWAAROCELS TNG KATA To SeUTEPO TPLUNVO TOU
2016 Atav TPUTAACLEG O oxéon We TNV Microsoft, Tou MANGCLECTEPOU aVTAYWVLOTA TNC. QG &K
TOUTOU, 0 NYETIKOG POAOC TNG oTov KAAS0 dev audblofnteital emni tou mapdvroc. (Olanubi, 2012)

=  Microsoft

H Microsoft 16pUBnke to 1974 kat pe pepidlo ayopag oto Cloud computing va elval oto 11%
TIPOOGDEPEL OTOUC TTEAATEC TNC KALVOTOUEG UTINPEGCLEC HECW TMAATPOPUWY OTIWG Ta Azure, Office
365 kat Dynamics 365 amo 30 datacenters g 6A0 TOV KOGOLLO.

To melatoldylo tou Microsoft cloud elval molkiho, Ue ANUOGCLEC UTINPEGCIEC, ETALPLKEG
0pYaVWOELC Kal WOWTEG va ULoBeTolV TNV UModour auTA ylo VO QUTOUATOMOL|COUY TIG
S5paoTnpLOTNTEG TOUG,.

e Wa kivnon ywa tnv avénon tou pepldlou TNG otV ayopd Kal TNV EMEKTOON TWV
Spaotnplothtwy g, N Microsoft mpoodarta avénoe tnv emévbuon oe Cloud computing otnv
Eupwrnn ota 3 Stoekatoppvpla Soldpua. (Olanubi, 2012)

= |IBM

H IBM pe pepiblo ayopds 8% KATATACOETAL OHUEPA WG TTAYKOOULOG NYETNG OTOV TOHEQ TWV
UBPLSIKWY Kal WBLwTIkwY Cloud HECW TWV KALVOTOHWY UTINPECLWY TNG TTIOU TTOPEXOLY A0PaAn
EVOWHATWON HeTaEL dnuooiwy Kat bLwTtikwy epBarroviwy Cloud. Qg ek TouTou, N avantuén
™C enxelpnong e€aptdral o peyaho Babuo and Ta €écoda amod TG MaykKOoULEG UBPLOLKEC Kal
SLwtkéc texvoloyieg Cloud mou avamtuooovtal o€ neplocotepa anod 40 datacenters ava Tov
KOGULO.

Extipdral ot mavw amod 1o 80% TwV EMLXELPNOEWY TIOU EKUETAAMEVOVTAL AUGELG TANPODOPLKNG
Ba uloBetrioouv LUBPLSIKEG umnpeoiec Cloud €wg to 2017. Ol uTtodoUEC UBPLOIKWY CUVVEDWY
gxouv auénoel SnuotikotnTa Toug, emeldry BonBolv TOUG OPYAVIOUOUC O ONUOVTIKEC
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€€0LKOVOUNOELC KOOTOUG Kal BeAtiwon tng amodotikotntac. Q¢ amotéAeopa, mapolo mou
ENEYXEL ONUEPA LOVO TO 8% TNC ayopdgs cuvvedwy, n IBM eival €tolun va apdlopntioet tnv
kuplapxia Twv duo kopudaiwyv maktwy oL omolol toxupilovtal OTL KaTéxouv HePLSLO ayopdq
42%. (Olanubi, 2012)

= Google

H Google pe pepiblo g maykéoplag ayopd¢ tng Tdénc tou 4% €xel TopakoAouBroel
EVIUTIWOLOKA avénon tTwv 000wV Kal Twv KEPSWV TN Ta TeAsuTala xpovia. QoTtdco, auTod
odeiletal kupiwg ota €c0oda amd tn Sladruon, evw ta €écoda amnod tic unnpeoieg Cloud
efakolouBoulv va pévouv miow, mapd to yeyovog otL delyvouv onuadla avodou. To Google
Cloud mapouciace €0o0da UPoug 896 ekaTOUUPLWY SOAAPIWVY KATA TO TETAPTO TPLUNVO TOU
2015, mocooTo ou aVTUTPOoWTEVEL auénon 65% amod To ponyoUeVo Tpitnvo Kat Ta €é006d
Tou yla to 2016 mpoPAénetal va dTtdoouy Ta 4 Stoekatopupupla SoAdpla. H Google eivat emiong
ONHUeEPA N TOXUTEPA QVAMTUCOOUEVN TIAQTGOpUa otov kKAado Tou Cloud computing mou
au€nbnke kotd 162% to 20 tpipnvo tou 2016, meplocdtepo amnod to SUTAACLo Thg Amazon mou
KataAapBavel Tnv mpwtn B€on, n omola onpeiwoe avénon 53%.

H etalpeia Slabétel emiong 1 ekatopplplo evepyouc xpnoteg otnv unnpecia Cloud "Google
Drive for Work". Av kal KoTéxel orjpepa tnv T€TaPTn BEon doov adopd To oUVOALKO pepidlo
ayopag, N Google katéxel tnv tpitn BEon 600V adopd TIG LeYaAUTEPEC MAATHOPHEC UTIOSOUNAG
w¢ unnpeoia (laaS) kat pe AAeC KAlVOTOUEC UTInpeoiec mou mpoodEépovtal, n Google Ba
umopouoe va et avénaon Tng meAateiag TG 0To eyyUg LEANOV.

Ye plampoodatn kivnon yla va auvénoel To pepidlo otnv ayopd tou Cloud, n Google mpocéAaPe
Tov ouvidputr t™¢ VMware, Diane Greene, va nynBet tng emnxelpnong unnpeocwwyv Cloud tng
eTapelag kal avapévetat OtL autn n kivnon Ba aufnoel To AVIAYWVLOTIKO TNG TAEOVEKTN LA
otov kAado ouvtopa. (Olanubi, 2012)

= Salesforce

Ao 1oTE Tou £gkivnoe TNV kawvotopo unnpecia Cloud Customer Management Management
(CRM) yvwotr wg Cloud Sales to 1999, n Salesforce e&eAiyxBnke yla va yivel onpavtikog maiktng
otnv ayopad tou Cloud computing. Me tnv mapodo Twv xpovwy, TPooTeBnKav AANEC utnpeaieg
onwc to Service Cloud, To Marketing Cloud kat to loT Cloud otig kawvotopeg umtnpeoieg Cloud
TIou TpoodEPBNKav amo tnv etalpela. Me TNV ampooKomTn Kol acdaAr] aPXLITEKTOVIKY TOU
AoylopikoV, n umnpecia Cloud CRM BonBa 1000 TOUG HIKPOUG OCO0 KOl TOUG UEYAAOUC
opyaviopoug va dlaxelpifovtal Ta dedopéva Toug amod onoladrnote tonobeaoia.

Qotooo, n Salesforce dev amotelel onpavtiki MPoOKANGn yla tnv Kuplapxia twv kopudalwv
QVTAYWVLOTWY NG, KabBwg n avénon Twv e06dwV TNG €XEL LOTEPNOEL Ta TEAeUTAl Xpovia. Q¢
€K TOUTOU, KATEXEL TNV 5N BE€on otov kKAAdo pe pepidlo ayopdcg 4%. (Olanubi, 2012)

2. Hypervisors

Hypervisors elvat virtual machine monitor (VMM) Tou emTpéneL TNV TAUTOXPOVN EKTEAEON
TIOAWY ELKOVIKWY AELTOUPYLIKWY cuoTtnudtwy (virtual operating systems) oe éva cvotnpa
UTTOAOVYLOTH. AUTEC OL ELKOVIKEC HNXAVEC avadEépovtal emiong wg guest machines kat 6Aol
poLlpdalovtal To UALKO TG PUOLKAC NXavAC OMwG VAN, EMetepyaoTh|, anobrikeuon (Storage)
Kal AANOUG GXETIKOUG TTIOPOUG.
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O unxaviopoc e€akpiPwonc (hypervisor isolates) amopovwvel Ta AELTOUPYLIKA CUOTHUOTA OO
TNV KUPLA KEVTPLKA LNXavn.

H Oouleld evog hypervisor elval va avTamokplVeTal OTLG QVAYKEG €VOC AELTOUPYLKOU
OUOTHOTOG ETLOKETTTWY Kal va To Staxelpiletat anoteheouatikd. KaBe elkovikr pnyavr) elvat
aveéaptntn Kat Sev mapepfalvel OTLG UTIOAOWTEC, av Kal TpExouv otny (dla pnxavr utodoxnc.
AKOUN KOL OV KATIOLA ELKOVIKAL UNXOVALLATA KATAPPEVCOUV I AVILUETWTIoOUV TpoBARLaTa, TA
umédouna pnxavnuata cuveyifouv va ektehovuvtal kavovikd. (cloudoye, n.d.)

2.1 Tumot Hypervisor

Ot Hypervisors ywpiovtal og 0o TUTOUG.

O évag tumog elval o bare-metal hypervisor mou avantuooetal kateuBelav 0To UAIKO TOU
OUOTNUOTOG TOU KEVIPLKOU UTIOAOYLOTH XWPLG UTTOKE(EVA AELTOUPYIKA CUCTHLATA I} AOYLOULKO.

Meplka mapadeiypata twv hypervisors autol Tou TUMoOU &ival o hypervisor Tng Microsoft
Hyper-V, to VMware ESXi, To Citrix XenServer kat o KVM. (cloudoye, n.d.)

Partition Partition Partition

Virtual Virtual Virtual
Machine Machine Machine

Kernel and Hypervisor

Hardware (CPU, RAM, hard drives, etc.)

Figure 8: Type 1 Hypervisor

O tumocg duo eivat évac dphofevoluevog (hosted-hypervisor) mou Tpéxel wg software layer péoa
o€ €va GUOLKO AelToUpyLKO cuoTtnua. O hypervisor TpEXel WG EeXWPLOTO SEVUTEPO CTPWLLA TIAVW
and To hardware, evw TO AETOUPYLKO ocUOTNUA AELTOUpyel WG TPITO OTPWHA. 2TOUG
dotevoluevoug hypervisors meplhapBavovtal ta Parallels Desktop kat VMware Player.
(cloudoye, n.d.)

Hypervisor

. . VM VM
Application Application

VM VM

Kernel

Figure 9: Type 2 Hypervisor
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3. OpenStack

To OpenStack elval éva oUvolo epyale(wv AoyLopLKoU yla TNV KATOOKEUR Kal Slaxeiplon
mAatdopuwy Cloud computing yla Snuocia kat uwtika Clouds. Yrootnplldpevo amo HEPLKES
amo TG LEYAAUTEPEG eTalpeieg avamTuéng AoyLopikoU kat dprhoeviag (hosting), kaBwg kat amnod
XALASeC pepovwpéva peAn. MoAol motevouy otL to OpenStack elval To uéAov tou Cloud
computing. To OpenStack eival uno tnv dlaxeiplon tou OpenStack Foundation, evog un
kePOOOKOTILKOU 0pYAVIOHOU TIOU ETURBAETEL TOOO TNV AVATTTUEN 000 Kal To community-building
YUpw amo to €pyo. (Openstack, n.d.)

3.1 Eloaywyn oto OpenStack

To OpenStack eMITPEMEL OTOUG XPAOTEG VA AVATTTUEOUV ELKOVIKEG UNXAVEG Kal AAa instances
mou yelpilovtal StadopeTikéc epyaciec yia Tn Staxeipion evog meptBarrovtog Cloud oe
nieplodoug Asttoupyiac. Kavel TNV emMekTacLUOTNTO EUKOAOTEPN, TIPAYUQ TIOU onuaivel OtL
UrmopoUv eUkoAa va efumnpetnBolv TEPLOCOTEPOL XPAOTEC TOUTOXpOva avdioya Tnv
miepintwon. To Mo onNUAVTIKO OHWC eivat otL to OpenStack sival AoyLOLKO avoltoU Kwdika,
TO omolo onpaivel 6TL émolog eMIAEYEL Va EXEL TIPOGBACN oTov Nyaio kwdika, umopel va KAveL
omolecdnmote aAAAYEC 1 TPOTIOTOLAOELC TTIOU XPELAZETAL KL VAL TIC oLpaoTel eAeUBepa e TNV
KowotnTa. AUTO TPOKTIKA onualvel otL to OpenStack €xel to mAgovekTtnua va SouAelouv
XALASEC TPOYPAULATIOTES Hall o€ OAO TOV KOO0 KAl EXEL OOV ATMOTEAECHA VA TO avarmtuEouv
LOXUPOTEPO, TILO AVOEKTIKO KAl TILO A0PANEG TIPOLOV TTou pmopouv. (Openstack, n.d.)

openstack

CLOUD SOFTWARE

Figure 10 : OpenStack Cloud Software

3.1.1 OpenStack Foundation

To OpenStack Foundation mpowBel TNV Maykooulo avamtuén, Slavour Kat uloBétnon tou
AettoupylkoU cuotipatog Cloud OpenStack. Q¢ maykéopla aveEdptntn OTéyn yla TO
OpenStack, e€uninpetel neplocotepa amd 60.000 pepOVWUEVA LEAN QTIO TIEPLOCOTEPEC ATIO
180 xwpec o 6o ToV KOOUO.

O otoyo¢ Tou OpenStack Foundation elval va eEuTinpeTel TOUG TIPOYPAUUATLOTEG, TOUG XPAOTEC
Kal OAOKANPO TO OLKOOUOTNHA O€ TIAYKOOULO eTimedo, MAPEXOVTAC €va GUVOAO amd KOLVoUG
TIOPOUG YLa VAL AUENOEL TO AMOTUTIWHA TwV dnpdctwy Kat olwtikwv Clouds OpenStack, kat va
BonBrnoeL TOUC TTPOYPOAUUATLOTEC Va Snoupynoouy to kaAutepo Cloud AoylopikoU.

‘OMwG KOl TO AOYLOLKO, N ouppeToxr oto OpenStack Foundation eivatl Swpedv kat mpooRaciun
o€ OMMOLOVONTIOTE. Ta UEUOVWHEVA UEAN QVAUEVETAL VA CUPUETACYOUV OTNV KOWwOTNnTa
OpenStack pEow TEXVIKWYV OUUPBOUAWV Kal olkodopnong kowodtntag authg. (Openstack
foundation, n.d.)

KONSTANTINOS MARINIS 19


https://docs.openstack.org/infra/publications/2011-uds_p-launchpad/#(1)

WY nANENIZTHMIO NEIPAIE

UNIVERSITY OF PIRAEUS

3.2 ApPXLTEKTOVIKN

H apxLtektovikn TG edappoynG mou akoAouBel Omtwes BAEMOUUE Kol 0TO SLAYPAUUA TTAPAKATW
amaltel TouAdaxlotov U0 KOUPBOUC (KEVTPIKOUG UTIOAOYLOTEG) VO €KKLVACOUV Hla Baotkn
€lKoVIKA pnxavn (VM) 1 éva instance. OL TpOALPETIKEC UTtNPeaieg Omwc To Block Storage kal to
Object Storage amattouy enmutAéov KOUBOUC.

AUTO TO TTAPASELY LA APLTEKTOVIKAG SLAdEPEL ATIO LA EAGXLOTN APXLTEKTOVIKH TTAPAYWYNG WC
23]«

Ot Networking agents Bplokovtal otov kouBo tou Controller avti evoc | meplocOTEPWY
efeldikevpévwy koupwv Oiktuou (Network nodes) omwg cupPaivel yla mapadslyua otnv
Tipoyeveatepn €kdoan Juno.

To Overlay (tunnel) traffic yla diktua autoetumnnpétnong (self-service networks) Slaoyilet To
biktuo Slaxeiplong (Management network) avtl yla éva amokAelotiko Siktuo. (OpenStack,
2017)
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Figure 11 : OpenStack Newton hardware requirements

3.2.1 Controller

O Controller node amattel touldxiotov SUo Siemadéc Siktuou (network interfaces) kal exteAel
TV umnpeoia tautotntag (Identity service), to Image service, Ta tunupata Staxelplong Tou
Compute (management portions), To management networking, Stadopouc Networking agents
Kal Tov Tiivaka eAéyyou (Dashboard). MephapBavel emiong unnpeoieg umootrpLéng, OMwe TNV
Baon dedouévwy SQL, To message queue koL to NTP.
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MPOoALPETIKA, 0 KOUPBOG Tou eAeyktr) ekteAel TURpaTa Twv umnpeowwy Block Storage, Object
Storage, Orchestration kat Telemetry. (OpenStack, 2017)

3.2.2 Compute

O Compute node amattel kol aUTOC TOUAAXLOTOV OUO Olemadég SIKTUoOU Kol TPEXEL TOV
hypervisor tou Compute ToU XpnNGOLLOTOLOUV TA instances o omolog amo npoemAoyr ival o
KVM hypervisor. O Compute node tpéxel emiong évav Networking service agent mou cuvOEel
Ta instances pe ewkovika Siktua kat mapéxel unnpeoieg firewall oe autd péow Twv security
groups.

MrmopoUv va avantuxBouv neplocotepol amnod évav Compute node. (OpenStack, 2017)

3.2.3 Block Storage

O mpoalpeTikodg Block Storage node amattel touldxiotov pia StacuvOeon SIKTUOU Kol TIEPLEXEL
toug biokoug mou mapéxouv ol umnnpeoieg Block Storage kat Shared File System yia ta
instances.

Matnv amAn Asttoupyia, n kukhodopia umtnpeotwy (service traffic) petaéL Twv Compute nodes
Kal autol Tou kopPBou xpnoluomnoleite to biktuo Slaxelpiong (Management network). Ta
Tapaywylka meptBaillovta TpEmel va edpappolouvy Eva Eexwplotd SikTuo amobrkeuong
(Storage network) yia va av€noouv TNV amodoan Kal TV achAAELa.

MmopoUv va avantuxBouv neplocotepol amnod évav Block Storage node. (OpenStack, 2017)

3.2.4 Object Storage

O MpoalpeTIKOG KopPBog amobrikeuong avtikeldévwy (Object Storage node) mepléxel toug
blokoug Tou xpnolpomolel n umnpeaia anobrikeuong avikelpévwy (Object Storage service) yla
v anobnkeuaon Aoyaplacpwy, Containers kal avtikeldévwy (objects).

Matnv amAn Asttoupyia, n kukhodopia umnpeotwy (service traffic) peta& Twv Compute nodes
Kal autol Tou kopPBou xpnoluomnoleite to biktuo Slaxeiplong (Management network). Ta
Tapaywylka meplarlovia mpénel va ebappolouv éva Eexwplotd Siktuo amobrnkeuong
(Storage network) yla va auvénoouv Tnv anodoaon kal TV achAaAELa.

Aut n umnpeoia amattet Vo kouBouG kal 0 kKABe kKOUBOG amaltel TouAdxlotov pia Stacuvdeon
Siktuou.

MmopoUv va avantuxBouv neplocotepol amod Vo Object Storage nodes. (OpenStack, 2017)

3.3 Ta kUpLa pépn tou OpenStack

To OpenStack anoteAeitat and moA & StadopeTikd KvoUeva pépn. AdYyw TN avoLKTr ¢ duong
Tou, 0 kaBévag pmopel va mpoacBécel emumAgoy otolyela oto OpenStack yla va tov Bonbroet va
KaAUPEeL TIc avaykec tou. ‘Opwg, n kowotnta OpenStack €xel mpooblopioel oe ouvepyaaoia
eweéa Baokd otolxela mou amoteAouv PEpog Tou 'mupnva' tou OpenStack, ta omola
Slavépovtal we PéPog omoloudnmote cuotrhuatog OpenStack kat Statnpouvtal enionua amno
TNV Kkowvotnta tou OpenStack. (Red Hat, Inc, n.d.)
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= Nova

Elvat o kUpLog umoAoyLoTtAg ou Asttoupyel miow amd to OpenStack. Xpnotponole(tal yla tnv
avarntuén kat tn Slaxelplon HeyaAou aplBLoU ELKOVIKWY UNXOVWY KoL AAAWY TIEPUTTWOEWY YL
TNV eKTEAEON SLlEPYACLWV.

= Swift

To Swift elval éva ocvoTnua anoBrnKeuong AVIIKEWWEVWY Kal apXeiwv. Avtl Tng mapadootaknc
16€ac Tng avadopdg os apyeia anod tn 6£on toug oe pLa povada Slokou, oL TTPOYPAUUATIOTES
Urtopouv avt' autol va avadepBouv og éva povadikd avayvVwpLoTIKO TTOU avadEPEL To apxelo
A Ka mAnpodopia kat va adnoet to OpenStack va anodacioel mol va amoBnkeUoel AUTEG TLC
TMAnpodopiec. AUTO KAVEL TNV KALLAKWGON €UKOAN, KABWG OL TIPOYPAUATIOTEG eV €XOUV TNV
avnouyia yla TNy YwpnTkotnTa oto cloTNUA Tiow amd To AoyLopLKO. EmLTpémnel eniong oto
oUOTNUA KO OXL OTOV TIPOYPOALLLLATLOTH VO avNOUXEL yla Tov KAAUTEPO TPOTIo SlaodaAilong otl
Ta Sedoueva unootnpilovtal o€ MepMTwon oPAAUATOG HLag nxavhg n cuvdeonc Siktou.

= Cinder

To Cinder eivat éva otolxeio Tou block storage (pumAok amoBrikevonc), To onolo elval 1o Kovta
he Tnv mapadoatakr) €vvola ToU UTTOAOYLOTH WG GUOLKO UNYAVNLA TTOU UIOPEL VO QTTOKTHOEL
iPpOoBaon 0g CUYKEKPLUEVEG Bl ot pLa povada §okou. AUTOC O TiLo TTaPAd0oLAKOC TPOTIOC
npoéofacng oe apyxela umopel va elval onpavtikdg o€ oevdplo ota omola n taxvTnTa
nipooBaong SeSouevwy elval n TILO CNUAVTLKY TapaThpnaon.

= Neutron

To Neutron mapéxet tn duvatotnta Siktuwaong yla To OpenStack. BonBa va dtachaliotel otL
kK&Be éva amod ta Koupatia avantuéng OpenStack umopel va emikowvwvel PeTaty Toug ypnyopa
KOl QTTOTEAECUATLKA.

= Horizon

To dashboard miow amoé to OpenStack ovoudletat Horizon. Eival To povo ypadiko meptfaiiov
Tou OpenStack, £TolL woTe oL xproteg tou BéAouv va dokipudacouy To OpenStack, umopel va eivat
TO MTPWTO HEPOG TIOU TPAYUATIKA BAEmouy. OL TPOoYPAUUATIOTEG UMOPOUV va €XOUV TTpocBaon
oe OAa ta pépn Tou OpenStack Eexwplota péow interface (API), aMa o mivakag eAéyyou
TIAPEXEL OTOUG OLaXELPLOTEC ouoTtnudTtwy va douv TL cupPaivel oto Cloud kal va Tto
SlaxelploTouy 0w  lval amapaitnTo.

= Keystone

To Keystone mapéxel unnpeoieg tautotntag (identity services) ylwa to OpenStack. Eival
OUOLAOTIKA pla KeEVIPLKA Alota OAwv Twv Xxpnotwv Tou Cloud OpenStack, kataxwpnuévwy oe
ox€on WeE TG uTinpeoieg mou mapexovtal amo To Cloud, Tig omoieg €xouv adela xpriong. Mapéxet
MoMamAd péoa mpooBaonc, mou onuaivel OTL Ol TIPOYPAUUATIOTEG UMOPOUV €UKOAQ vVa
avtiAndBouv kat va kataypdouv TI¢ untdpyouoes peBoddoug mpdoBacnc Twv XpNOTWY TOUG
gvavtla oto Keystone.

= Glance
To Glance mapéyel image services oto OpenStack. Y& auti tnv mepintwon, ta " images
adopolv images () elkovika avtiypada) okAnpwv dlokwv. To Glance emitpénel autd Ta images

VO XPNOLUOTIOLOUVTAL WG TIPOTUTIA KATA TNV QVATTUEN VEWV ELKOVIKWY pnxavwy (virtual
machine instances).
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= Ceilometer

To Ceilometer nmapéxel uninpeoieg tnhepetplag (telemetry services), oL onoleg EMITPENOUV OTO
Cloud va mapéyxel uTtnpeoieg xpEwong o UepOVWHEVOUC Xpnoteg Tou Cloud. Atatnpet emiong
HLo emaAnBeloLUn KATapETpNonN TS XPRong Tou CUOTHUOTOG KABE Xpriotn yla kabe éva amod
ta Stadopa pepn evog Cloud OpenStack.

= Heat

To cuoTaTiko evopxnotpwong Tou OpenStack ovoudletal Heat , To omMolo €MITPEMEL OTOUG
TIPOYPOULATIOTEC Vo amoBnkevouy Tig amaltroelg plag Cloud ebappoyng oe éva apyelo mou
kaBopileLl moloL topol elval amapaitnTol ya autiy TtV edappoyr]. Me autov Tov Tpomno, Bfonbda
otn Slaxeiplon tng umodoung mou amatte(tal yla tnv ektédeon piag Cloud unnpeoiac. (Red
Hat, Inc, n.d.)

3.4 Nwg xpnouomnoleital to OpenStack oe Cloud meptpaiioy;

To Cloud adopd TNV mapoxr UTTOAOYLOTIKWY TIOPWV OTOUC TEALKOUC XPAOTEC OE AMIOUAKPUCUEVO
mieptBarov, OToU TO TPAYUATIKO AOYLOWIKO AELTOUPYEl WC UTNPECia 08 QELOTILOTOUC Kal
KALLOKOUPEVOUC OLOKOMLOTEG Kal OXL o KABe umoAoylotr) Tou TeAlkoU xpnotn. To Cloud
computing pmopel va avadépetal o TMOAG SladopeTikd mpdypata, aAAd cuvnBwg n
Blopnxavia UAAQ yLa TN Attoupyla SLOPOPETIKWY AVTLKELLEVWY WE AOYLOLLKO, TIAATHOPUEC Kall
urmodoun w¢ unnpeoia. To OpenStack eumintel otnv teAeutaila katnyopla kal Bewpeital
Yroboun we Ynnpeoia (laasS). H mapoxr) umodoung onuaivel 6tL to OpenStack SleukoAUveL Toug
XPNOTEC VO TIPOCBECOUV ypryopa Lo VEQ Ttapouadia (Instance), mavw oTnV omoia pmopouV va
eKTEAECTOUV Kal Ak otoleia tou Cloud. Tumikd, n uTtodoun TPEXEL TOTE [ia "mAatdopua’,
TIAVW OTNV omola &évag MPoypapUOTLOTHG Uopel va Snutloupyroet edapUoyEG AOYLOULKOU TIOU
napadibovral otoug TeAkouc xprotec. (Red Hat, Inc, n.d.)
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4. Eykataotaon kat Stapopdwon OpenStack

Y10 KepaAalo mou akoloubel meplypadetal n Snulovpyla ulag eAdaxiotng umodounc Cloud e
Baon to OpenStack kat tnv ékdoon Newton e Xpron TwV MAPAKATW TEPATIKWV.

= Controller IP address - 172.16.10.231
= Compute IP address - 172.16.10.232
= Compute IP address - 172.16.10.233
= QObjectStoragel IP address - 172.16.10.234
= ObjectStorage2 IP address - 172.16.10.235

Y/

< Controller node

= Physical machine

= Ubuntu 16.04 LTS

= CPU - Intel Corei7 4710q
= 16Gb Ram

= 256Gb SSD

= Realtek LAN driver

Y/

«» Compute node

= Physical machine

= Ubuntu 16.04 LTS

= CPU-Intel Core 2 Duo E6750
= 4GbRam

= 250Gb HDD

® Integrated LAN

«+» Block Storagel node

= Virtual machine — VMWare Workstation 10.0.1

= Ubuntu 16.04 LTS

= CPU - Assigned 3 cores from 1 physical socket

= 4GbRam

= 40Gb HDD

= Bridged — Connected directly to the physical network

+» ObjectStoragel node

= Virtual machine — VMWare Workstation 10.0.1

= Ubuntu 16.04 LTS

= CPU - Assigned 3 cores from 1 physical socket

= 4GbRam

= 40Gb HDD

= Bridged — Connected directly to the physical network
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+» ObjectStorage2 node

= Virtual machine — VMWare Workstation 10.0.1

= Ubuntu 16.04 LTS

= CPU — Assigned 3 cores from 1 physical socket

= 4Gb Ram

= 40Gb HDD

= Bridged — Connected directly to the physical network

4.1 Auapopdwan name resolution

MpooBétoupe ta hostnames twv Controller, Network kat Compute otnv tonoBeoia /etc/hosts
avtioTolya o€ OAQ TA TEPUATLKA.

«» Controller node
> root@Controller:™# vim /etc/hosts

= # Controller

172.16.10.231 Controller
= # Compute

172.16.10.232 Compute
= # BlockStoragel

172.16.10.233 BlockStoragel
= # ObjectStoragel

172.16.10.234 ObjectStoragel
= # ObjectStorage?2

172.16.10.235 ObjectStorage?2

localhost
Controller

#Controller
172.16.16.231 controller

#Compute
172.16.10.232 Compute

#BlockStoragel
172.16.10.233 BlockStoragel

#0bjectStoragel
172.16.10.234 ObjectStoragel
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++» Compute node

» root@Compute:~# vim /etc/hosts

= # Compute

172.16.10.232 Compute
= # Controller

172.16.10.231 Controller
= # BlockStoragel

172.16.10.233 BlockStoragel
= # ObjectStoragel

172.16.10.234 ObjectStoragel
= # ObjectStorage2

172.16.10.235 ObjectStorage?2

localhost
Compute

172.16.10.232 Compute

#Controller

172.16.10.231 Controller

#BlockStoragel
BlockStoragel

ObjectStoragel

ObjectStorage2

+»+ BlockStoragel node
» root@BlockStoragel:~# vim /etc/hosts

= # BlockStoragel

172.16.10.233 BlockStoragel
= # Controller

172.16.10.231 Controller
= # Compute

172.16.10.232 Compute
= # ObjectStoragel

172.16.10.234 ObjectStoragel
= # ObjectStorage?2

172.16.10.235 ObjectStorage?2
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12? B 0. 1

#BlockStoragel

172. ltr 1E|| 233

#Controller
172.16.16.231

#Compute
172.16.18.232

#0bjectsSto
172.16.160.

#0bjec

172.16. 1EI' 235

localhost
BlockStoragel

BlockStoragel

Controller

Compute

ObjectStoragel

Objectﬂtaragez

+»+ ObjectStoragel node

» root@ObjectStoragel:~# vim /etc/hosts

= # ObjectStoragel
172.16.10.234

= # Controller
172.16.10.231

= # Compute
172.16.10.232

= # BlockStoragel
172.16.10.233

= # ObjectStorage2
172.16.10.235

127.0.08.1
#127.0.1.1

#0b Storagel

172. 1t1 IEII 234

#Controller
17/2.16.10.231

ﬂigmputﬁ
172.16.16.232

ectStorage?
1?2.10 18.235

ObjectStoragel
Controller
Compute
BlockStoragel
ObjectStorage2

localhost

ObjectStoragel

ObjectStoragel

Controller

Compute

BlockStoragel

ObjectStorage2
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+» ObjectStorage2 node

> root@ObjectStorage2:~# vim /etc/hosts

= # ObjectStorage?2
172.16.10.235

= # Controller
172.16.10.231

= # Compute
172.16.10.232

= # BlockStoragel
172.16.10.233

= # ObjectStoragel
172.16.10.234

127.0.0.1
#127.0.1.1

i
P 4

#0bjectStorage2

172.16.10.235

#Controller
172.16.10.231

#Compute
172.16.10.232

+

#BlockStoragel
172.16.10.233

#0bjectStoragel

172.16.10.234

4.2 Networking

ObjectStorage2
Controller
Compute
BlockStoragel

ObjectStoragel

localhost
ObjectStoragel

ObjectStorage2

Controller

Compute

BlockStoragel

ObjectStorage1l

META TNV EYKATAOTACN TOU AELTOUPYLIKOU CUOTAUATOC 0€ KABe KOUPBO yla TNV OPXLTEKTOVIKA
mou eTAEEQE, amevepyomoloUpe To firewall kol mpoxwpdue xelpokivnta oTLg pubuioelg mou

amnoattel To diktuo.

«» Controller node

Mapapetpomnoinon Tou apxeiou /etc/network/interfaces

» root@Controller:™# vim /etc/network/interfaces

(guide, n.d.)
= |P address:
=  Network mask:
= Network:
= Broadcast:

172.16.10.231
255.255.255.0 (or /24)
172.16.10.0
172.16.10.255
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= Default gateway: 172.16.10.1
= Dns-nameservers: 8.8.8.8

& This
# and how

source Jetc/network/interfaces.

ck network interface

auto lo
iface lo inet loopback

auto enp5sefil

iface enp5s0f1 inet static
address 172.16.10.231
netmask 255.255.255.0
network 172.16.10.8
broadcast 172.16.10.255
gateway 172.16.10.1
dns-nameservers 8.8.8.8

+» Compute node
MNapapetpomnoinon Tou apxeiou /etc/network/interfaces

» root@Compute:~# vim /etc/network/interfaces

= |P address: 172.16.10.232

=  Network mask: 255.255.255.0 (or /24)
= Network: 172.16.10.0

= Broadcast: 172.16.10.255

= Default gateway: 172.16.10.1
= Dns-nameservers: 8.8.8.8

interfaces

auto lo
iface lo inet loopback

auto enp2so
iface enp2s6 inet static

address 172.16.10.232
netmask 255.255.255.0
network 172.16.10.0
broadcast 172.16.10.255

gateway 172.16.10.1
dns-nameservers 8.8.8.8

¢+ BlockStoragel node

MNapapetpornoinon tou apyxelou /etc/network/interfaces

> root@BlockStoragel:~# vim /etc/network/interfaces

= |P address: 172.16.10.233

=  Network mask: 255.255.255.0 (or /24)
= Network: 172.16.10.0

= Broadcast: 172.16.10.255
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= Default gateway:
= Dns-nameservers:

172.16.10.1
8.8.8.8

source fetc/network/interfaces.d/*

# The loc ck network interface
auto lo
iface lo inet loopback

# The primary network
auto ens33

interface

iface ens33 inet static

address
netmask
network
broadcast
gateway

172.16.18.233
255.255.255.0
172.16.10.0
172.16.18.255
172.16.10.1

dns-nameservers 8.8.8.8

¢ ObjectStoragel node

MNapapetponoinon tou apyelov /etc/network/interfaces

» root@ObjectStoragel:~# vim /etc/network/interfaces

= |P address:

= Network mask:

= Network:

= Broadcast:

= Default gateway:
= Dns-nameservers:

# The primary ne
auto ens33

172.16.10.234
255.255.255.0 (or /24)
172.16.10.0
172.16.10.255
172.16.10.1

8.8.8.8

iface ens33 inet static

address
netmask
network
broadcast
gateway

172.16.10.234
255.255.255.0
172.16.10.0
172.16.108.255
172.16.10.1

dns-nameservers 8.8.8.8

+ Emavekkivnon Twv TEPUATIKWY WOTE VO TIAPOUVE TIC pUBUIOELC.
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4.2.1 EnaABeuong ouvSeong Twv KOPBwv
++ Controller node

» root@Controller:~# ping -c 4 www.google.com

root@Controller:~# ping -c 4 www.google.com

PING www.google.com (216.58.209.4) 56(84) bytes of data.

64 bytes from sof@lsi12-in-f4.1el00.net (216.58. .4): icmp_seq=1 ttl=54 time
64 bytes from sof@lsi12-in-f4.1el00.net (216.58. . icmp_seq=2 ttl=54 time
64 bytes from sof@lsi12-in-f4.1el00.net (216.58.289. icmp_seq=3 ttl=54 tim .
64 bytes from sof@lsi12-in-f4.1el00.net (216.58.209.4): icmp_seg=4 ttl=54 time=22.

=2
=2

2
2.
2
2

--- www.google.com ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3004ms
rtt minfavg/max/mdev = 22.334/22.523/22.648/0.131 ms

» root@Controller:™# ping -c 4 Compute

root@Controller:~# ping -c 4 Compute
PING Compute (172.16.10.232) 56(84) bytes of data.
s from Compute (172.16.10.232): icmp_seqg=1 ttl=64 time=0.184
s from Compute (172.16.10.232): icmp_seg=2 ttl=64 time=0.187
from Compute (172.16.10.232): icmp_seq=3 ttl=64 time=0.213
from Compute (172.16.10.232): icmp_seq=4 ttl=64 time=0.193

--- Compute ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 2998ms
rtt min/avg/max/mdev = 0.184/0.194/0.213/0.015 ms

root@Controller:~# ping -c 4 BlockStoragel
PING BlockStoragel (172.16.10.233) 56(84) bytes of data.
from BlockStoragel (172.16.10.233): icmp_seq=1 ttl=64 tlme kg
from BlockStoragel (172.16.10.233): icmp_seq=2 =
from BlockStoragel (172.16.10.233): icmp_seq=3
from BlockStoragel (172.16.10.233): icmp_seq=4 ttl=64 time=6

--- BlockStoragel ping statistics ---
4 packets transmitted, 4 received, packet i 3003ms
rtt minfavg/max/mdev = 1.395/3.205/6.644/2.106 ms

root@Controller:~# ping -c 4 ObjectStoragel

PING ObjectStoragel (172.16.10.234) 56(84) bytes of data.

64 bytes from ObjectStoragel (172.16.18.234): icmp_seg=1 ttl=64 time=2.
64 bytes from ObjectStoragel (172.16.10.234): icmp_seq=2 ttl=64 time=1.
64 bytes from ObjectStoragel (172.16.18.234): icmp_seqg=3 ttl=64 time=1.
64 bytes from ObjectStoragel (172.16.18.234): icmp_seq=4 ttl=64 time=2

--- ObjectStoragel ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3004ms
rtt min/avg/max/mdev = 1.370/2 21?f¢ 885/0.648 ms

++» Compute node

> root@Compute:~# ping -c 4 www.google.com
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root@Compute:~# ping -c 4 www.google.com
.google.com (216.58.208.100) 56(84) bytes of data.
s from sof@81s11-in-f100.1el100.net (216.58.208.108): icmp_seg=1 ttl=54 time=22.
s from sof®1s11-in-f100.1e1@0.net (216.58.208.100): icmp_seq=2 ttl=54 time=22.
s from sof@81s11-in-f100.1el100.net (216.58.208.108): icmp_seqg=3 ttl=54 time=22.
s from sof®1s11-in-f100.1el@0.net (216.58.208.100): icmp_seq=4 ttl=54 time=22.

--- www.google.com ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3004ms

rtt min/avg/max/mdev = 22.378/22.481/22.584/0.207 ms

root@Compute:~# ping -c 4 Controller
PING Controller (172.16.10.231) 56(84) bytes of data.
from Controller (172.16.18.231): icmp_seq=1 ttl=64 time=0.273
s from Controller (172.16.10.231): icmp_seg=2 ttl time=0.262
from Controller (172.16.18.231): icmp_seq=3 ttl=64 time=08.233
from Controller (172.16.18.231): icmp_seq=4 ttl=64 time=0.214

--- Controller ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3048ms
rtt minfavg/max/mdev = 0.214/0.245/0.273/0.028 ms

root@Compute:~# ping -c 4 BlockStorage1l
PING BlockStoragel (172.16.10.233) 56(84) bytes of data.
from BlockStoragel (172.16.10.233): icmp_seq=1 ttl=64 time=1.47
from BlockStoragel (172.16.18.233): icmp_seq=2 ttl=64 time=1.61
from BlockStoragel (172.16.10.233): icmp_seq=3 ttl=64 time=3.38
s from BlockStoragel (172.16.10.233): icmp_seq=4 ttl=64 time=6.22

--- BlockStoragel ping statistics ---
4 packets transmitted, 4 received, 0% packet loss,

rtt min/avg/max/mdev = 1.475/3.174/6.221/1.914 ms

time 3004ms

root@Compute:~# ping -c 4 ObjectStoragel
PING ObjectStoragel (172.16.10.234) 56(84) bytes of data.

s from ObjectStoragel (172.16.10.234): icmp_seg=1 ttl=64 time=1.54
from ObjectStoragel (172.16.10.234): icmp_seqg=2 ttl=64 time=1.55
from ObjectStoragel (172.16.10.234): icmp_seqg=3 ttl=64 time=1.75
from ObjectStoragel (172.16.10.234): icmp_seq=4 ttl=64 time=2.79

--- DObjectStoragel ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3005ms
rtt min/avg/max/mdev = 1.542/1.911/2.798/0.521 ms

+»+ BlockStoragel node

> root@BlockStoragel:~# ping -c 4 www.google.com

root@BlockStoragel:~# ping -c 4 www.google.com
.google.com (172.217.17.164) 56(84) bytes data.
s from sofB2s21-in-f164.1el100.net (172.217.17.164): icmp_seqg=1 ttl=55 time=18.1
from sof®2s21-in-f164.1e100.net (172.217.17.164): icmp_seq=2 ttl=55 time=22.7
s from sof@2s21-in-f164.1el100.net (172.217.17.164): icmp_seqg=3 ttl=55 time=17.2
from sof@2s21-in-f164.1e100.net (172.217.17.164): icmp_seg=4 ttl=55 time=17.4

--- www.google.com ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3006ms
rtt minfavg/max/mdev = 17.229/18.886/22.749/2.261 ms
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» root@BlockStoragel:~# ping -c 4 Controller

root@BlockStoragel:~# ping -c 4 Controller

PING Controller (172.16.10.231) 56(84) bytes of data.
from Controller (172.16.10.231): icmp_seg=1 ttl=64 time=3.66
from Controller (172.16.10.231): 43
from Controller (172.16.10.231): _ 4 .64

s from Controller (172.16.10.231): icmp_seg=4 ttl=64 time=3.47

--- Controller ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3006ms
rtt minfavg/max/mdev = 1.434/2.806/3.668/0.881 ms

» root@BlockStoragel:~# ping -c 4 Compute

root@BlockStoragel:~# ping -c 4 Compute

PING Compute (172.16.10.232) 56(84) bytes of data.

64 bytes from Compute (172.16.10.232): icmp_seg=1 ttl=64 time=3.46
64 bytes from Compute (172.16.10.232): icmp_seq=2 ttl=64 time=1.98
64 bytes from Compute (172.16.10.232): icmp_seg=3 ttl=64 time=2.91
64 bytes from Compute (172.16.10.232): icmp_seg=4 ttl=64 time=1.34

--- Compute ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3005ms
rtt min/avg/max/mdev = 1.340/2.408/3.469/0.833 ms

> root@BlockStoragel:~# ping -c 4 ObjectStoragel

root@BlockStoragel:~# ping -c 4 ObjectStoragel

PING ObjectStoragel (172.16.10.234) 56(84) bytes of data.

64 bytes from ObjectStoragel (172.16.10.234): icmp_seq=1 ttl=64 time=0.700
64 bytes from ObjectStoragel (172.16.10.234): icmp_seq=2 ttl=64 time=0.450
64 bytes from ObjectStoragel (172.16.10.234): icmp_seq=3 ttl=64 time=0.449
64 bytes from ObjectStoragel (172.16.10.234): icmp_seq=4 ttl=64 time=0.694

--- ObjectStoragel ping statistics ---
4 packets transmitted, 4 received, 0% packet loss,

rtt min/avg/max/mdev = 0.449/0.573/0.700/0.124 ms

time 30080ms

+»+ ObjectStoragel node

» root@ObjectStoragel:~# ping -c 4 www.google.com

root@bjectStoragel:~# ping -c 4 www.google.com

PING www.google.com (216.58.209.4) 56(84) bytes of d .

64 bytes from sof®1ls12-in-f4.1e100.net (216.58.209.4 icmp_seq=1 ttl=54 time=25.4
64 bytes from sof@lsi12-in-f4.1el@Bd.net (216.58.2089.4 icmp_seq=2 ttl=54 time=27.3
64 bytes from sof@ls12-in-f4.1e100.net (216.58.209.4 icmp_seq=3 ttl=54 time=23.8
64 bytes from sof@ls12-in-f4.1e100.net (216.58.209.4): icmp_seq=4 ttl=54 time=23.8

--- www.google.com ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3005ms

rtt min/avg/max/mdev = 23.840/25.133/27.361/1.445 ms

> root@ObjectStoragel:~# ping -c 4 Controller

root@objectStoragel:~# ping -c 4 Controller

PING Controller (172.16.16.231) 56(84) bytes of data.
from Controller (172.16.10.231): icmp_seq=1 ttl=64 time=1.55
from Controller (172.16.10.231): icmp_seq=2 ttl=64 time=8.96
from Controller (172.16.10.231): icmp_seq=3 ttl=64 time=8.60
from Controller (172.16.10.231): icmp_seg=4 ttl=64 time=2.99

--- Controller ping statistics ---
4 packets transmitted, 4 received, 0% packet loss,

rtt min/avg/max/mdev = 1.552/5.528/8.963/3.297 ms

time 3004ms
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» root@ObjectStoragel:~# ping -c 4 Compute

root@objectStoragel:~# ping -c 4 Compute

PING Compute (172.16.10.232) 56(84) bytes of data.

64 bytes from Compute (172.16.10.232): icmp_seq=1 ttl=64 time=2.97
64 bytes from Compute (172.16.10.232): icmp_seqg=2 tt

64 bytes from Compute (172.16.10.232): icmp_seqg=3 tt

64 bytes from Compute (172.16.10.232): icmp_seq=4 ttl=64 time=3.04

--- Compute ping statistics ---
4 packets transmitted, 4 received, 0% packet loss,

rtt min/avg/max/mdev = 1.325/2.608/3.094/0.744 ms

time 3065ms

» root@OQObjectStoragel:~# ping -c 4 BlockStoragel

root@0bjectStoragel:~# ping -c 4 BlockStoragel

PING BlockStoragel (172.16.10.233) 56(84) bytes of data.

64 bytes from BlockStoragel (172.16.10.233): icmp_seq=1 ttl=64 time=0.
64 bytes from BlockStoragel (172.16.10.233): icmp_seq=

64 bytes from BlockStoragel (172.16.10.233): icmp_seq=3

64 bytes from BlockStoragel (172.16.10.233): icmp_seq=4

--- BlockStoragel ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3829ms
rtt min/avg/max/mdev = ©.525/0.752/1.145/0.235 ms

4.3 Network Time Protocol (NTP)

++ Controller node

> root@Controller:™# apt install chrony

Napapetporoinon tou oapyxelou chrony.conf otnv tomoBecia /etc/chrony/chrony.conf
nipocBETovtag tov NTP Server tng emAoyng Uac.

» root@Controller:~# vim /etc/chrony/chrony.conf

= server 0.gr.pool.ntp.org
= server l.europe.pool.ntp.org
= server O.europe.pool.ntp.org

g offline iburst
@.gr.p

1.europe.pool.ntp.org
0.europe.pool.ntp.org

keyfile fetc/chrony/chrony.keys

MNa va entpamnel oe dAhoug kopBoug tou Siktuou va cuvdeBoulv ue tov chrony daemon otov
Controller node, mpocBétoupe To Mapakdtw oto apxeio /etc/chrony/chrony.conf file

> root@Controller:™# vim /etc/chrony/chrony.conf

= 3llow 172.16.10.0/24
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» root@Controller:~# service chrony restart

root@Controller:~# service chrony restart
root@Controller:~#

root@Controller:~# |

++ Compute node
» root@Compute:~# apt install chrony

MNapapetpomnoinon Tou apyxelou /etc/chrony/chrony.conf wote va avadépetal otov Controller
node.

» root@Compute:~# vim /etc/chrony/chrony.conf

= server Controller iburst

ial
u may

+»+ BlockStoragel node
» root@BlockStoragel:~# apt install chrony

MNapapetpornoinon Tou apyxelou /etc/chrony/chrony.conf wote va avadépetat otov Controller
node.

» root@BlockStoragel:~# vim /etc/chrony/chrony.conf

= server Controller iburst

al
may

+»* ObjectStoragel node

> root@BlockStoragel:~# apt install chrony
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MNapapetpornoinon Tou apxeiou /etc/chrony/chrony.conf wote va avadeépetat otov Controller
node.

» root@ObjectStoragel:~# vim /etc/chrony/chrony.conf

= server Controller iburst

r the admin p ord needed for chronyc e initial
by s at < L time. may

# Enavekkivnon NTP service og GAOUC TOUC KOUBOUC
4.3.1 EnaArBeuon Asttoupyiag tou NTP
+«+ Controller node

» root@Controller:~# chronyc sources

root@Controller:~# chronyc sources
210 Number of sources = 3
MS Name/IP address Stratum Poll Reach LastRx Last sample

ar -790us[ -790us] +/-
~? arethusa.tweakers.net +404us[ +484us] +/-
A? ntp.zeptobars.com -15ms[ -15ms] +/-
root@Controller:~# [j

v’ Tpadovtac date pac epdavilel thv wea KAL TNV NUEPOUNVIA TIOU EXELTO S{KTUO MG LETA TIC
oAaYEG

> root@Controller:™# date

root@Controller:~#
Fri Jul 28 ©1:12:11 EEST 2017
root@Controller:~# [

++» Compute node

> root@Controller:~# chronyc sources

root@Compute: /# chronyc sources
210 Number of sources = 1
MS Name/IP addre

root@compute: /# [J

v’ Tpadovtac date pac epdavilel thv wpa KaL TNV NLEPOUNVIA TIOU EXELTO S{KTUO UAC LETA TLC
aAAayEC

> root@Compute:~# date
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root@Compute: /# date
Map 28 IoUA 2017 ©1:14:06 ny EEST

root@compute: /# [

++ BlockStoragel node

» root@BlockStoragel:~# chronyc sources

root@BlockStoragel:~# chronyc sources
210 Number of sources = 1
Stratum Poll Reach LastRx Last sample

44 +1397us[+1633us] +/-
root@BlockStoragel:~# ||

v’ Tpadovtac date pag epdavilel tnv wpa KaL TV NUEPOUNVIA TIOL EXELTO S{KTUO LA LETA TIG
aAAayEC

» root@Network:~# date

root@BlockStoragel:~# date
Thu Jul 27 23:09:08 EEST 2017
root@BlockStoragel:~#
root@BlockStorage1:~# |

+»+ ObjectStoragel node

» root@ObjectStoragel:~# chronyc sources

root@objectStoragel:~# chronyc sources

210 Number of sources = 1

MS Name/IP address Stratum Poll Reach LastRx Last sample

A% Controller 11 +2229us[+2305us] +/- 46ms
root@objectStoragei:~# |J

v’ Tpadovtac date pac epdavilel thv wea KAL TNV NUEPOUNVIA TIOU EXELTO S{KTUO MG LETA TIC
aAAayEg

> root@ObjectStoragel:~# date

root@objectStoragel:~# date
Thu Jul 27 23:09:26 EEST 2017

root@objectStoragel:~#
root@objectStoragei:~# [J

4.4 OpenStack packages

v H gykatdotaon twv nakeétwv OpenStack mpémnel va yivel oe dAoug toug kopBoug: Controller,
Compute, BlockStorage1, ObjeStoragel kai ObjectStorag2 amnevepyonmolwviag Ti¢ AUTOUATEC
EVNUEPWOELS VLA VAL NV ETINPEACOUV TO CUOTNUA LAG.
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4.4.1 Evepyomnoinon tou OpenStack repository
TPEXOUUE TIG TTOPOAKATW EVTOAEC yLOL OAOUC TOUC KOLBOUG Tou SIKTUOU

> root@Controller:~# apt install software-properties-common
» root@Controller:~# add-apt-repository cloud-archive:newton

» root@Compute:~# apt install software-properties-common
» root@Compute:~# add-apt-repository cloud-archive:newton

» root@BlockStoragel:~# apt install software-properties-common
» root@BlockStoragel:~# add-apt-repository cloud-archive:newton

» root@ObjectStoragel:~# apt install software-properties-common
» root@ObjectStoragel:~# add-apt-repository cloud-archive:newton

» root@ObjectStorage2:~# apt install software-properties-common
» root@ObjectStorage2:~# add-apt-repository cloud-archive:newton

4.4.2 ONOKANPWON EYKATAOTAONG

Upgrade packages

root@Controller:~# apt update && apt dist-upgrade
root@Compute:~# apt update && apt dist-upgrade
root@BlockStoragl:~# apt update && apt dist-upgrade
root@ObjectStoragl:~# apt update && apt dist-upgrade
root@ObjectStorag2:~# apt update && apt dist-upgrade

YV VVYVYYVY

<

Eav n Sadkaoia avaBaduiong nepthappavel véo Kernel, EMAVEKKIVAOTE TO TEPUATLKO YL
TNV gvepyomnoinon tou.

Eykatdotaon OpenStack Client

root@ Controller:~# apt install python-openstackclient
root@Compute:~# apt install python-openstackclient
root@BlockStoragel:~# apt install python-openstackclient
root@ObjectStoragel:~# apt install python-openstackclient
root@ObjectStorage2:~# apt install python-openstackclient

VVVYVYVYVY

4.5 Database

Ol neplooodtepeC umnpeoieg OpenStack xpnotpomololv pla Baon dedopévwyv SQL yla tnv
anoBrikevon mAnpodoplwv n omoia cuvABwc tpéxel otov Controller node.

Y& autov tov 0dnyo Ba xpnaotpomolnBouv avaloywe, MariaDB 4 MySQL. Entiong ol uninpeoieg
OpenStack vmootnpilouv emniong kat dAheg Baoelg dedopevwy SQL, onwe tnv PostgreSQL.
(guide, n.d.)
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4.5.1 Eykordotaon nakétwv otov Controller node

» root@Controller:~# apt install mariadb-server python-pymysgl
Anploupyla kat apapetpomnoinon tou apxeiou /etc/mysql/mariadb.conf.d/99-openstack.cnf

» root@Controller:~# vim /etc/mysqgl/mariadb.conf.d/99-openstack.cnf

[mysald]

bind-address = 172.16.10.231
default-storage-engine = innodb
innodb_file per table =on
max_connections = 4096
collation-server = utf8 general_ci
character-set-server = utf8

[mysqld]
bind-address = 172.16.

default-storage-engine = innodb

innodb file per_table
max_connections = 4896
collation-server = utf8_general_ci
character-set-server = utfs

4.5.2 OAOKARpWON EYKATAOTAONG
+ Emavekkivnon mysql service

> root@Controller:~# service mysql restart

+ Exté\eon tou script mysqgl_secure_installation yia tnv aodpaleta tne Baong Sedopévwy

> root@Controller:™# mysql_secure_installation

Enter current password for root (enter for none): 123456
Change the root password? [Y/n]: n

Remove anonymous users? [Y/n]:y

Disallow root login remotely? [Y/n]:y

Remove test database and access to it? [Y/n]:y

Reload privilege tables now? [Y/n]:y

O O O O O O
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roct@Controll f& mysgl_secure_installation

ege tables will ensure that a

Will take effect Lmmedliately.

» tables now? [¥/n] v

Cleaning uwp...

A11 dome!
inztallat

Tha for using RarilaDB!
roct@Controll &

4.6 ALaKOULOTNAG UNVUpATwY - Messaging server

To OpenStack xpnotpomnolel évav message broker ylo Tov GUVTOVIOUO TWV AELTOUPYLWY KAL TNG
KQATAOTAONG TWV MANPODOPLWY HETAED TWV UTINPECLWV.

H unnpeoia message broker tumikd tpéxel otov Controller node. To OpenStack umootnpilel
TmoAAOUC message brokers cupnepAapBavouévwy Twv RabbitMQ, Qpid kat ZeroMQ. Qotdoo,
ol TIEPLOCOTEPEG SLaVOLEG TIou Tieplexouv To OpenStack umootnpllouv €vav GUYKEKPLUEVO
message broker. Auto¢ o odnyodg KaAUTTEL Tov message broker RabbitMQ, o omolog
urootnpiletal and kabe dlavoun. (guide, n.d.)
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4.6.1 Eykordotaotn kal Stapopdwaon

» root@Controller:~# apt install rabbitmg-server

v’ MNpooBétoue Tov xpriotn openstack

> root@Controller:~# rabbitmaqctl add_user openstack RABBIT_PASS

v’ add_user: openstack
v' RABBIT_PASS: 123456

root@Controller: /# rabbitmgctl add user openstack 123456
Creating user "openstack”
root@Controller:/# [j

v' AKOLWUATO YL ToV XpAoTn, read - write

» root@Controller:™# rabbitmaqctl set_permissions openstack " *" " *" " *"

Setting permissions for user "openstack" in vhost "/" ...

ontroller:/# rabbitmgctl set permissions openstack "

g permissions for user "openstack" in vhost "/
root@Controller: /# I

¥" Avolyoupe tnv npoemheypévn nopta 5672 oto diktuo

> root@Controller:™# vim /etc/rabbitmg/rabbitmg-env.conf

# Nef

MoDE_PORT=5672

Enavekkivnon service rabbitmg-server

> root@Controller:~# service rabbitmqg-server restart
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4.7 Memcached

O unxaviouog ldentity service authentication yla unnpeoieg ypnowomnolet Memcached to
cache tokens kat cuviBwc tpéxetl otov Controller node.

lLa TLG UAOTTIOLAOELG TTOPAYWYNG, EVEPYOTIOLOUUE Eval oUVSUAOUO Telxoug mpootaaciag, eAéyxou
TOUTOTNTAC Kal Kpurttoypddnong yia va to achaiiooupe. (guide, n.d.)

4.7.1 Eykordotaon kat Siapopdwan
EYKOTAOTOON TTOKETWV

» root@Controller:~# apt install memcached python-memcache

+ Emavekkwoupe to service memcached
» root@Controller:~# service memcached restart

Napapetpornoinan tou apxelou memcached.conf otnv tonoBeaia /etc/memcached.conf kot
Slapdpdwon tng unnpeciag va xpnouornolel tnv management IP address.

» root@Controller:~# vim /etc/memcached.conf

-1127.0.0.1. > -1172.16.10.231

(4]

2 Loag memcached's output t

logfile /var/loq/me-cached.loq

# -u SN
-y mencache

® 11 5 1StCE Lng cC
1 172.16.10.231}

4.7.2 OAoKANpWON EYKATACTAONG
+ Emavekkivnon to service memcached

> root@Controller:™# service memcached restart
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4.8 Ynnpeola tavtotntag - Identity service

AUTA n evotnTa MEPLYPADEL TOV TPOTIO EyKATAOTOONG KAl pUBLILong tou OpenStack Identity
service, pe kwdIkd 6vopa, otov Controller node.

Ma Adyouc kKAlLdkwong, auth n dltapopdwaon avamtuooel Fernet kat tov Stakoutotr) HTTP
Apache yla va xetpilovral Ta altiuato.

H uninpeoia OpenStack Identity extehel Ti¢ akdAouBec Aettoupylec:

e [lopakohoUBnon xpNOTWY KoL TwV AdELWY TOUC.
e [lapoxn kataAoyou Slabéoiuwy UTtnpeoLwy e ta APl endpoints.

Katad tnv eykataotacn tng unnpeoiag OpenStack Identity, mpémel va kataxwpnBel kabe
unnpeoia otnv eykatdotaon OpenStack.

To ldentity service unopel otn cuvéxela va mapakohouBroeL oleg untnpeoieg OpenStack €xouv
eykataotabei kat Bplokovtat oto Siktuo. (guide, n.d.)

4.8.1'Evvoleg OpenStack Identity Service

User

v H Undakny avomapdotacn vOC QTOHOU, CUCTHHOTOC N UTINPECLOC TTOU XPnOLLOTIOLEL
unnpeoiec Cloud OpenStack.

v' To Identity service emKUPWVEL TIC QLTAOELC TIOU y{vovtal oo TO XPHOTN TIOU KAVEL TNV
KARon.

v' OLYPAOTEC £X0UV Lo oUVEeoN Kat puropel va toug SoBouv tokens yia mpdoBacn oe mdpouC.

v' OL XpoteC pmopolv va ekxwpndolv ameuBelac os évo OUYKEKPLUEVO tenant kal va
OUUTIEPLDEPOVTAL OV VA TIEPLEXOVTAL OTO CUYKEKPLUEVO tenant.

Credentials

Agdopéva Tou emBeBalwvouy TNV TAUTOTNTO TOU XPHOTN.
Ma mapadelypa: ovopua xprnotn kal kwdikod mpoéofacng, ovoua xpnotn kat APl key r éva
SLOKPLTIKO EAEyXOU TAUTOTNTAC TTOU TtapEXeTalL amod To ldentity Service.

Authentication

H Stadwkaoia emiBeBaiwong Tng TAUTOTNTAG EVOC XPNOTN.

To OpenStack Identity emiBeBalwvel Pl eloepyOeVn aitnon emkupwvovtac €va oUVOAO
SlamoTeuTnplwy TIoU TTapEXOVTAL amo ToV XpRotn.

Autd ta dlamoTeuTrpla lval apXka Eva OvVopa XpRotn Kal KwdLkOg mpooBaacng ) éva dvopa
xprotn kot APl key.

‘Otav ta Slomoteutrpla xpnotn €xouv emikupwBel, to OpenStack Identity ekdidel éva
authentication token To omolo 0 XproTNG MOPEXEL O EMOUEVA ALTAUATA.
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Token

Mo aAdaplBUNTLKA OEPA KELUEVOU TIOU XPNOLUOTIOLE(TaL YLa TNV TpooBaon og APl kat
mopoug tou OpenStack. ‘Eva token umopel va avakAnBel avd maoa oty Kot LoXYUEL yLa pLo
nenepaopévn SLapKeLa.

Mapdho ou to OpenStack Identity umtootnpilel Tov €Aeyxo TautotnTag nou Baciletal o€ token
o€ autnVv tnv €kdoon, n npdBeon eival va urtootnpxBolv MPOcBEeTA MPWTOKOAA OTO LEANOV.
O kUpLOG OKOTIOC TOU elval va elval pla utinpeoia evowpdtwong kat dev dlhodotel va elval pla
oAokAnpwuévn Auon arnoBrikeuong kat Staxelplong TavTédTNTAC.

Tenant
v’ "Eva «Soyeio» Tou xpnolomnoLeltal yia Tty opadornolinon f Ty amopovwon mépwv.

v" Ta Tenants opadomolouyv enionc fi amopovwvouy identity objects.

v' Avéloya pe tov dopéa TopoxC UTnpeolwy, éva tenant propel va avtotoyioel évay
TLEAQTN, EVAV AoyapLaciuo, Lo opyavwaon n Eva €pyo.

Service

Mua umnpeoia OpenStack, omwg Compute (nova), Object Storage (swift) 1 Image Service
(glance). Mapexel eva f meploocodtepa endpoints ota omola oL XPr)OTEG UMOPOUV VO €XOUV
nipooBaon og MOPOUC KAl VoL EKTEAOUV EPYAOLEG.

Endpoint

Mta SlevBuvon mpoomeldoiun amd to Siktuo, Omou UTApyEL TtpooBaon os pla umnpeoia,
ouvnBwe pla dtevBuvon URL.

EQv XpnOlUOTOLE(TE [la €TEKTAON Ylo TPOTUTIA, HTMopel va dnuoupynBel €va mpotumo
endpoint, To omolo AVTIMPOCWTEVEL TA TTPOTUTIA OAWY TWV AVAAWGLUWY UTINPECLWY TIOU £(val
SL0BEOUEC OE OAEC TIG TTEPLOXEG.

Role

Mo TTPOCWTILKOTNTA e KABOPLOPEVO GUVOAD SIKALWHATWY KOL TIOVOULWY Yl Vo EKTEAECEL
€Va OUYKEKPLUEVO CUVOAO AELTOUPYLWV.

Y10 Identity service, éva token mou ekbibetal oe éva xprotn mepthapBdavel tn Alota poAwv. Ot
unnpeaoieg mou kahouvTal amo autov kabopllouv WS EpUNVEVOUVY TO GUVOAO TWV POAWY TTOU
€YEL EVOG XPAOTNG KAL O€ TIOLEG AELTOUPYIEG 1) TTOPOUG KABE poAog mapéxel mpoofaon.

Keystone Client

Mua Stemadn ypappng evioAwy yia to OpenStack Identity AP

MNa mopddelypa, oL XPAOTEC UMOPOUV VO EKTEAECOUV EVTOAEG yla TNV KATOXWPENON TWV
UTINPECLWV OTLC EYKATAOTAOELS Toug OpenStack. (guide, n.d.)

4.8.2 H uninpeoia "Identity service" nepléxel ta mapokaTw aToLxela

Server
O KeviplkOC OLOKOWLOTAC TIAPEXEL UTINPEOieq eA€yxou TAUTOTNTAG Kal £€ouclodotnong
xpnowomnolwvtag pa dtemadr) RESTful.
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Drivers

OL Drivers elval eVoOWUOTWUEVOL OTOV KEVIPLKO SLAKOULOTH.

Xpnoluomolouvtal yla TV npocfacn og mAnpodopleg TAUTOTNTAG 0 e€WTEPLKA repositories
tou OpenStack kal evdéxetal va umapyouv Nén otnv umodour OmMou avamtuoCoETal TO
OpenStack (yia mapadelyua, Baoelc Sedopévwy SQL R Stakopoteg LDAP).

Modules

Ta Modules Middleware ektehoUvtal oto xwpo SlevBuvong Tou OpenStack ou xpnolpomoLel
Vv ldentity service. AUTéG oL evoTnTEC TAPEUTOSITOLY TIG ALTAOEL TAPOXNC UTINPECLWY,
efayayouv SLamoTEUTAPLA YLA TOV XPrOTN KAL TA AMOCTEAAOUV OTOV KEVTPLKO SLAKOULOTH YL
efouolodotnon.

H evowpdtwon petafy twv evottwy evdldpeoou Aoylopikol kat twv Modules tou OpenStack
Xpnotuormolel To Python Web Server Gateway Interface. (guide, n.d.)

4.8.3 Eykotdaotoon kat Slapépdwaon

v Mpwv puBuioovpe tnv uninpeoia tavtdtntac OpenStack - OpenStack Identity service, Tipénet
va Snpoupynooupe pLa Baon Sedopévwy Kal éva token Staxeiplong.

MNapakdtw TePLYPADETE 0 TPOTOG EYKATAOTACNG Kal pUBULONG TAPAUETPWY TNG UTINPEGCLAC
OpenStack Identity otov Controller node.

Anptoupyia Baong dedopévwy - keystone
> root@Controller:~# mysql -u root -p

MariaDB [(none)]> CREATE DATABASE keystone;

MariaDB [(none)]> GRANT ALL PRIVILEGES ON keystone.* TO 'keystone'@'localhost' \
IDENTIFIED BY 'KEYSTONE_DBPASS';

MariaDB [(none)]> GRANT ALL PRIVILEGES ON keystone.* TO 'keystone'@'%' \ IDENTIFIED BY
'KEYSTONE_DBPASS';

MariaDB [(none)]> exit

KEYSTONE_DBPASS: 123456
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root@Controller:~# mysql -u root -p

Enter password:

Welcome to the MariaDB monitor. Commands end with ; or \g.
Your MariaDB connection id is 36

Server version: 10.0.29-MariaDB-Oubuntu®.16.04.1 Ubuntu 16.04

Copyright (c) 2000, 2016, Oracle, MariaDB Corporation Ab and others.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

MariaDB [(none)]> CREATE DATABASE keystone;
Query OK, 1 row affected (0.00 sec)

MariaDB [(none)]= GRANT ALL PRIVILEGES ON keystone.* TO 'keystone'@'localhost' IDENTIFIED BY '123456';
Query OK, © rows affected (0.00 sec)

MariaDB [(non > GRANT ALL PRIVILEGES ON keystone.* TO 'keystone'@ IDENTIFIED BY '123
Query OK, © rows affected (0.80 sec)

MariaDB [(non
Bye
root@Controller:~# I

+ Emavekkivnon to service mysq|

» root@Controller:~# service mysql restart
EYKOTOLOTAGOUHE TWV TOKETWV

» root@Controller:™# apt install keystone
MNapapetpomnoinon Tou /etc/keystone/keystone.conf file
> root@Controller:~# vim /etc/keystone/keystone.conf
[database]

connection = mysql+pymysql://keystone:KEYSTONE_DBPASS@controller/keystone

the database. (st
[CEFAULT]/db_backe

KEYSTONE_DBPASS: 123456

KONSTANTINOS MARINIS 46



N nanenETHMIO NEIPAIDE

1 UNIVERSITY OF PIRAEUS

[token]

Provider = fernet

Populate the Identity service database

> root@Controller:™# su -s /bin/sh -c "keystone-manage db_sync" keystone
Apxikomnoinon Fernet key repositories

> root@Controller:™# keystone-manage fernet_setup --keystone-user keystone --keystone-
group keystone

> root@Controller:™# keystone-manage credential_setup --keystone-user keystone --
keystone-group keystone

root@Controller:~# keystone-manage fernet_setup --keystone-user keystone --keystone-group keystone
2017-07-08 23:11:06.534 4050 INFO keystone.common.fernet_utils [-] Key repository is already initialized; aborting.

root@Controller:~# keystone-manage credential_setup --keystone-user keystone --keystone-group keystone
2017-07-68 23:11:26.775 4061 INFO keystone.common.fernet_utils [-] Key repository is already initialized; aborting.

Bootstrap the Identity service

> root@Controller:~# keystone-manage bootstrap --bootstrap-password ADMIN_PASS \
--bootstrap-admin-url http://controller:35357/v3/\
--bootstrap-internal-url http://controller:35357/v3/ \
--bootstrap-public-url http://controller:5000/v3/ \
--bootstrap-region-id RegionOne
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[-] Jusr/Ub n2.7/d\st-packages/pycadf/identifier.py:66: UserWarning: Invalid uuid. To ensure nteroperability, identifiers should be a valtd uutd.
perability, identifiers '

ed role admin
ed adnin on adnin
n

92bab because it does not exist.

ADMIN_PASS: 123456

Awapopdwon tou Apache HTTP server

MNapapetponoinon tou /etc/apache2/apache2.conf kal Stapdpdwon tou ServerName va
avadépetat otov Controller Node

» root@Controller:™# vim /etc/apache2/apache2.conf
ServerName controller

granted

4.8.4 OAOKANpWON EYKATAOTAONS

Enavekkivnon tou Apache service kat katdpynon tne mpoemAeyuévn Baon dedouévwy SQLite:

> root@Controller:~# service apache2 restart
> root@Controller:~# rm -f /var/lib/keystone/keystone.db

Awapopdwon environment variable yia tov admin user
> root@Controller:~# vim keystonerc_admin.sh

S export OS_USERNAME=admin
S export OS_PASSWORD=ADMIN_PASS
S export OS_PROJECT_NAME=admin
S export OS_USER_DOMAIN_NAME=Default
S export OS_PROJECT _DOMAIN NAME=Default
S export OS_AUTH_URL=http://controller:35357/v3
$ export OS_IDENTITY_API_VERSION=3
export OS_USERNAME=admin
export OS~PASSHORD:123456I

export OS_PROJECT_NAME=admin
export OS_USER_DOMAIN_NAME=Default

export OS_PROJECT_DOMAIN_NAME=Default
export OS_AUTH_URL=http://controller:35357/v3
export OS_IDENTITY_API_VERSION=3
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Avtikataotoon tou ADMIN_PASS pe tov kwdikod mpdofacng mou XPNOLUOTIOLCAUE OTNV
€VTOAN bootstrap amno tnv evotnta "Eykatdotacn Katl puBuLon mapauétpwy”.

ADMIN_PASS: 123456
Anpwoupyia domain, projects, users, and roles
H umnpeoia tautotnTag - ldentity service MapExel UMNPECLEG AEyXOU TAUTOTNTOC Yl KABE

unnpeola OpenStack. H umnpeoia eAéyyou TaUTOTNTAG XpPnOLUOTOLEL €vav ouvduaopod
domains, projects, users, kaL poOAwv.

MNapakdtw Ba Soupe OTL xpnoLomolel éva Service Project o mepLéXeL évav Hovadiko xprnotn
yla kaBe unnpeaoia mou npootiBetat oto meptPaAriov. (guide, n.d.)

Anpwoupyia Service Project

» administrator@Controller:~S openstack project create --domain default \
--description "Service Project" service

administrator@Controller:~% openstack project create --domain default )
--description "Service Project” service

description | Service Project

domain_id default

enabled True

id acd9b926e682407c9dfedaB833eb3l
is_domain False

name service

parent_id default

Anuoupyia demo project

OL KAVOVIKEC (N SLAXELPLOTIKEG) EPYACLEG TIPETEL VA XPNOLLLOTIOLOUV VA LN TIPOVOULOUXO £pYO
Kal xpnotn. Na napadetypa, autog o odnyog dnuloupyel to demo project kal to user.

» administrator@Controller:~S openstack project create --domain default \

--description "Demo Project" demo

administrator@Controller:~5 openstack project create --domain default )\
--description "Demo Project” demo

description | Demo Project

domain_id default

enabled True

id e2co82fdifdo4b41aaB4fo0a94208ce8
is domain False

name demo

parent_id default

Anuoupyia xprotn Demo

» administrator@Controller:~S openstack user create --domain default \
--password-prompt demo
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administrator@Controller:~5 openstack user create --domain default \
-prompt demo

Repeat User Password:

Field

domain_id default

enabled True

id dcfadddadac3467T98151b45ecbc4ad7a
name demo

options {}

password _expires_at None

Anuoupyia user role

> administrator@Controller:~$ openstack role create user

dministrator@Controller:~5 openstack role create user

domain_id | Mone
id | 41a9bc2189d2497d9398d4db66c9e735

4.8.5 EnaArBeuon Asttoupyiag

AmevepyomoloU e yia Adyoug a.odadelag ToV UNXaviopo TPOcwWPLVWY KwOLKWY TAUTOTOoLNoNG
MNapapetpomnoinon tou /etc/keystone/keystone-paste.ini kaL adaipeon tou admin_token_auth
amno ta [pipeline:public_api], [pipeline:admin_api], kat [pipeline:api_v3].

> root@Controller:~# vim /etc/keystone/keystone-paste.ini

.-k!.n_a_utl'Jbu'ﬂ-j_.‘xur on public_service

build_auth_context

n_sauth |build_auth

Katdpynon tng mpoowplvic environment variable OS AUTH_URL kat OS _PASSWORD

» administrator@Controller:~$ unset OS_AUTH_URL OS_PASSWORD

administrator@Controller:~$ unset 05_AUTH_URL 0S_PASSWORD

administrator@Controller:~$ I

v" Qc admin user, altoVpoote éva authentication token
» administrator@Controller:~$ openstack --os-auth-url http://controller:35357/v3 \
--0s-project-domain-name Default --os-user-domain-name Default \

--0s-project-name admin --os-username admin token issue

v Oa {ntnBel to password Tou admin user
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» administrator@Controller:~S openstack --os-auth-url http://controller:5000/v3 \
--0s-project-domain-name Default --os-user-domain-name Default \
--0s-project-name demo --os-username demo token issue

v' Oa {ntnBei to password tou demo user

LavBIindHITE1chs_tXNSONGCWT bis

Anuoupyia OpenStack client environment scripts

H rponyouuevn evétnta xpnolpomnoinoes évav cuvduacuod environment variables kat command
options yla va aAAnAemdpaoel pe tnv umnpecia Tautotnta - ldentity service péow Ttou
openstack client. Ma va auérnoel TNV amodoTkOTNTA TwV AELTOUPYLWYV ToU client To OpenStack
umooTnpilel amAd scripts, yvwotd Kot wg apyeia OpenRC. Autd ta scripts ouvABwc TepLExouy
KOLVEC eTUAOYEC yLa OAouG Toug clients, aAAG utooTtnpilouVv Kal LoVaOIKEG ETUAOYEG.

Anpoupyia Twv scripts

MNapapetponoinon Tou apxelov admin-openrc kat mpooBRkn Tou akOAoUBOU TIEPLEXOUEVOU:
» administrator@Controller:~$ sudo vim /admin-openrc.sh

export OS_PROJECT _DOMAIN_NAME=Default
export OS_USER_DOMAIN_NAME=Default

export OS_PROJECT_NAME=admin

export OS_USERNAME=admin

export OS_PASSWORD=ADMIN_PASS

export OS_AUTH_URL=http://controller:35357/v3
export OS_IDENTITY_API_VERSION=3

export OS_IMAGE_AP|_VERSION=2

Export OS_PROJECT_DOMAIN_NAME=Default

export OS_USER_DOMAIN_NAME=Default

export OS_PROJECT_NAME=admin

export OS_USERNAME=admin

export OS_PASSWORD=123456

export OS_AUTH_URL=http://controller:35357/v3

export 0S_IDENTITY API_VERSION=3
export 0S_IMAGE_API_VERSION=2
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v' Avtikatdotaon tou ADMIN_PASS pe to password tou admin user mou Bgoaue otnv
Yrninpeola TavtétnTag - ldentity service

ADMIN_PASS: 123456
MNapapetponoinon tou apxelov demo-openrc kat Poabrikn Tou akdAouBou mepLeXOUEVOU:
» administrator@Controller:~$S sudo vim /demo-openrc.sh

export OS_PROJECT _DOMAIN_NAME=Default
export OS_USER_DOMAIN_NAME=Default
export OS_PROJECT _NAME=demo

export OS_USERNAME=demo

export 0S_ PASSWORD=DEMO_PASS

export OS_AUTH_URL=http://controller:5000/v3
export OS_IDENTITY_API_VERSION=3

export OS_IMAGE_API_VERSION=2

export 05 _PROJECT DOMAIN NAME=Default
export 0S5_USER_DOMAIN_NAME=Default
export O0S_PROJECT_NAME=demo

]
export O0S_USERNAME=demo

export 0S_PASSWORD=123456]]
export 0S_

» AUTH_URL=http://controller:56000/v3
export 05 IDENTITY API_VERSION=3
export OS5_IMAGE_API_VERSION=2

v Avtikatdotaon tou DEMO_PASS e to password Tou demo user mou Béoape otnv Yrinpeoia
Tautotntag - Identity service.
DEMO_PASS: 123456

Xprion twv Scripts

Qoptwvoupe To apxelo admin-openrc yla va yivouv populate ot environment variables
» administrator@Controller:~S . admin-openrc
v' ArtoUpaote yla authentication token

» administrator@Controller:¥S openstack token issue
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4.9 Image service

H uninpeoia Image (glance) emiTpEnel 0TOUG XPHOTEC VA AVAKOAUTITOUVY, Va eyypAaPovTaL KOL VL
avaktouv virtual machine images.

Mrmopel kdmolog va anoBnkevoel virtual machine images mou SlatiBevtal péow tou Image
service oe Oladopeg TtomoBecoleg, amd amAd ocuvothpaTa  apxelwv pEXpL ouUOTAUATA
anoBrkevong avilkelwévwy onwg to OpenStack Object Storage.

InUavtikd eival mpy mpoxwprooupe, va BeBalwbolpe otL o Controller node €xel apketd
Swabéoipo ywpo oto directory /var/lib/glance/images/.

To OpenStack Image service neptAappavel ta akoOAovba

glance-api
Amoboxr) Image API calls yla avdktnon kat anobrkeuaon

glance-registry
AmoBnkevel, enefepydletal Kol oavaktd@ metadata oxetikd pe images. Ta metadata
mepAaBAavouV oToLXEla OTIWE TO HEYEDOC Kal ToV TUTIO

Database

AmoBnkeUel Ta image metadata kal Slvel tnv duvatotnta emioyng Baong Sedopévwy mou
TIPOTLUAE.

v OLTIEPLOOOTEPEC edaplOyEC xpnotuornotolv MySQL ry SQLite

Storage repository for image files

Yrnootnpilovtal Stadopol TUToL repository, cupmep\apBavopévwy Twy Kovwy file systems (A
OTIOLOUSATIOTE CUOTAUATOG apXelwv Tou elval tomoBetnuévog otov glance-api controller
node), Object Storage, RADOS block devices, VMware datastore kat HTTP

Metadata definition service
‘Eva kowo APl yla vendors, SLaXELPLOTEG, services, Kal Toug XpnoTeg va kabopilfouv Ta custom

metadata. Autd Ta metadata pmopoUv va xpnolpomnolnBouv oe SLadopeTkA resources , OMwe
images, artifacts, volumes, flavors, and aggregates (guide, n.d.)

4.9.1 Eykotdotaon kat Slapopdwaon
MpoarottoUpeva

Anptoupyia Bdong Aebopévwy — glance
> root@Controller:~# mysql -u root -p

MariaDB [(none)]> CREATE DATABASE glance;

DBDB [(none)]> GRANT ALL PRIVILEGES ON glance.* TO 'glance'@'localhost" \
IDENTIFIED BY 'GLANCE_DBPASS';
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MariaDB [(none)]> GRANT ALL PRIVILEGES ON glance.* TO 'glance'@'%' \
IDENTIFIED BY 'GLANCE_DBPASS';

MariaDB [(none)]> exit

root@Controller:~# mysql -u root -p

Enter password:

Welcome to the MariaDB monitor. Commands end with ; or \g.
Your MariaDB connection id is 37

Server version: 10.8.29-MariaDB-6ubuntu©.16.84.1 Ubuntu 16.04

Copyright (c) 2000, 2016, Oracle, MariaDB Corporation Ab and others.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

MariaDB [(none)]> CREATE DATABASE glance;
Query 0K, 1 row affected (0.00 sec)

MariaDB [(none)]> GRANT ALL PRIVILEGES ON glance.* TO 'glance'@'localhost' IDENTIFIED BY '123456';
Query OK, 0 rows affected (0.00 sec)

MariaDB [(none)]> GRANT ALL PRIVILEGES ON glance.* TO 'glance’'@'%' IDENTIFIED BY '123456";
Query 0K, © rows affected (0.00 sec)

MariaDB [(none)]> exit
Bye
root@Controller:~# ]

GLANCE_DBPASS: 123456

Admin credentials

> root@Controller:~# . admin-openrc.sh
Service credentials — Anpwoupyia

Glance user

» administrator@Controller:~S openstack user create --domain default \
--password-prompt glance

administrator@Controller:~% openstack user create --domain default --password-prompt glance
User Password:
Repeat User Password:

domain_id

enabled

id e6b20641dc1843eb8221a515b1c4eaf
name glance

options {]

password_expires_at

MNpdobeon poAou admin otov glance user kat oTo service project

» administrator@Controller:~$ openstack role add --project service --user glance admin
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Anuoupyia glance service

» administrator@Controller:~S openstack service create --name glance \
--description "OpenStack Image" image

administrator@Controller:~$ openstack role add --project service --user glance admin
administrator@Controller:~S openstack service create --name glance \
--description "OpenStack Image" image
e R e e +
Field

description | OpenStack Image

enabled | True
id 728dbe338faedafcb030cbf60103ebB4
name glance

administrator@Controller:~$ .

Anptoupyia Image service APl endpoints

> administrator@Controller:~$ openstack endpoint create --region RegionOne \
image public http://controller:9292

administrator@Controller:~5 openstack endpoint create --region RegionOne Y
image public controller:9292

enabled
id gafoaeoc4dBT426392da982189127188

interface public
region RegionOne
region_id RegionOne
service_id 728dbe338faedafcbbifcbosn183ebsd
service_name | glance
service_type image
http:f/controller:929%2
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> administrator@Controller:~$ openstack endpoint create --region RegionOne \
image internal http://controller:9292

administrator@Controller:~5 openstack endpoint create --region RegionOne \
image intermal http://controller:9292
PR

enabled
id ca2f20435abcadb297f9cdTdede2Tcac

interface internal
region RegionOne
region_1id ReglonOne
service_id 728dbe338faedafcbi3fchbonie3ebsq
service_name glance
service_type image
http: ffcontroller:92

» administrator@Controller:~S openstack endpoint create --region RegionOne \
image admin http://controller:9292

administrator@Controller:~S$S openstack endpoint create --region RegionOne \
image admin http://controller:9292

enabled
id bd240e188fe149629¢c93aB89914f6a5dc

interface admin

region RegionOne
regilon_1id ReglonOne
service_id 728dbe338faed4afcbd36cbo60103eb84
service name glance
service_type image
http://controller:9292

Eykatdotaon mokETwy

> root@Controller:~# apt install glance

Mapapetpomnoinon tou apxeiou /etc/glance/glance-api.conf

[database]

.c.éjnnection = mysql+pymysql://glance:GLANCE_DBPASS@controller/glance

GLANCE_DBPASS: 123456
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[database]

#
1
#
=3
=3
1
#
5

[keystone_authtoken]

auth_uri = http://controller:5000
auth_url = http://controller:35357
memcached_servers = controller:11211
auth_type = password
project_domain_name = Default
user_domain_name = Default
project_name = service

username = glance

password = GLANCE_PASS

GLANCE_PASS: 123456
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[keystone_authtoken]

i = http://controller:5000
auth_url = http://controller:35357
emcached_servers = controller:11211
auth_type = password
project_domain_name = Default
user_domain_name = Default
project name = service
username = glance
password = 123456

[paste_deploy]

flavor = keystone

[paste_deploy]

Cstring
lavor = k

#
#
1#
#
1
i
4
: s
1
']
: o
;o
1
1
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[glance_store]
stores = file,http

default_store = file
filesystem_store_datadir = /var/lib/glance/images/

[glance_store]

= 3 " R W

it

#
#
#
#
1
#
4
4
hod
1
I
4
"
"
i
s
r

efault_store = file
ilesystem_store_datadir = /var/lib/glance/images/

Mapapetpomnoinon Tou apxeiou /etc/glance/glance-registry.conf
[database]
connection = mysql+pymysql://glance:GLANCE_DBPASS@controller/glance

GLANCE_DBPASS: 123456
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(string value)

mysql+pymysql:/

[keystone_authtoken]

auth_uri = http://controller:5000
auth_url = http://controller:35357
memcached_servers = controller:11211
auth_type = password
project_domain_name = Default
user_domain_name = Default
project_name = service

username = glance

password = GLANCE_PASS

[keystone authtoken]

A
controller:11211

ain_name = Default

ain name = Default

= servile
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GLANCE_PASS: 123456

[paste_deploy]

flavor =

keystone

[paste_deploy]

the server

name
name

Populate the Image service database

> root@Controller:™# su -s /bin/sh -c "glance-manage db_sync" glance

root@Controller:~# su -s /bin/sh -c "glance-manage db_sync' glance
7/5151 packages/oslo_db/sqlalcheny/enginefacade.py:1241: OsloDBDeprecationWarning: EngineFacade is deprecated; please use oslo_db.sqlalcheny.enginefacade

[alembic.
[alembic.
[alembic.

[alembic.
[alembic.
[alembic.
[alembic.

Upgraded database to: ocata@l, current revision(s): ocataéi

root@Controller:~#

it, _conf=conf)

Context impl MySQLImpl.

ion] Will assume non-transactional DDL.

runtime.
runtine

runtime.migration]
runtime.migration]
runtime.nigration]

Running upgrade -> liberty, liberty initial

Running upgrade liberty kad1, add index on created_at and updated_at columns of 'images' table
Running upgrade mitaka®: ka02, update metadef os_nova_server

Running upgrade mitakao catad1, add visibility to and remove is_public from images

Context impl MySQLImpl.

Will assume non-transactional DDL.

v’ Emavekkivnon Image services

> root@Controller:~# service glance-registry restart

> root@Controller:~# service glance-api restart

4.9.2 EnaABevon Asttoupylag

» administrator@Controller:~S . admin-openrc.sh

Download the source image

» administrator@Controller:~$ wget http://download.cirros-cloud.net/0.3.4/cirros- \

0.3.4-x86_64-disk.img
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MeTtadoptwon tou image oto Image service xpnolpomnolwvtag t QCOW?2 disk format, bare
container format kat public visibility, wote va éxouv mpoéofacn oe OAa Ta €pya

» administrator@Controller:~S openstack image create "cirros" \
--file cirros-0.3.4-x86_64-disk.img \
--disk-format gcow2 --container-format bare \
--public

administrator@Controller:~$ openstack image create "cirros" \
--file cirros-0.3.4-x86_64-disk.img \
--disk-format qcow2 --container-format bare \

checksum eelecad7dc8874879d8a229cc70a07c6
container_format bare
created_at 2017-07-13722:09:452Z
disk_format qcow2
i Jv2/images/626b13af-f75b-4e79-a9f4-0d7b201cb435/file
626b13af-f75b-4e79-a9f4-0d7b261cb435
min_disk 0
min_ram 0
name cirros
owner d680cfd5345a4406983fdf7bc70a8992
protected False
schema Jv2/schemas /image
size 13287936
status active
tags
updated_at 2017-07-13T722:09:45Z
virtual_size None
visibility

EmBefaiwon petadoptwong Tou image Kal eMkUpwaon attributes

» administrator@Controller:~S openstack image list

administrator@Controller:~S$ openstack image list

4.10 Compute service

= To OpenStack Compute xpnoLUoToLelTe yla va LAofevriooupe Kal va SLaXELPLOTOUUE T
OUOTHMOTA UTTOAOYLOTIKOU VEDOUC - cloud computing systems

= E{val éva onuavTIKO HEPOC eVOC cuotnuatog Infrastructure-as-a-Service (laaS) kat ol KUPLEG
€vOTNTEG UAoTIOLOUVTAL 08 Python

= AAMnAenidpd pe to OpenStack Identity yla éAeyxo TautoTNTAG

= To OpenStack Image service yla images dlokwv kal SLakouULoTwY

= To OpenStack dashboard yla to xpriotn kat to Slaxelplotikod interface
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* HmnpooBaon oto image neplopiletal amod Ta projects Kol Toug XPHOoTEC
= Ta quotas elval meploplopéva ava €pyo

4.10.1 To OpenStack Compute aroteAeitat omé ta akoAouba

= nova-api service

= nova-api-metadata service

= nova-compute service

= nova-placement-api service**

= nova-scheduler service

= nova-conductor module

= nova-cert module

= nova-network worker daemon
= nova-consoleauth daemon

= nova-novncproxy daemon

= nova-spicehtml|5proxy daemon
" nova-xvpvncproxy daemon

= nova-cert daemon

= nova client

= The queue

= SQL database

4.10.2 Eykatdotaocn kot Slapopdpwon — Controller node
Npoanattovpeva

Anpoupyla Baoelg Aedopévwy — nova_api & nova

> root@Controller:~# mysql -u root -p

MariaDB [(none)]> CREATE DATABASE nova_api;
MariaDB [(none)]> CREATE DATABASE nova;

MariaDB [(none)]> GRANT ALL PRIVILEGES ON nova_api.* TO 'nova'@'localhost" \
IDENTIFIED BY 'NOVA_DBPASS';

MariaDB [(none)]> GRANT ALL PRIVILEGES ON nova_api.* TO 'nova'@'%" \
IDENTIFIED BY 'NOVA_DBPASS';

MariaDB [(none)]> GRANT ALL PRIVILEGES ON nova.* TO 'nova' @'localhost' \
IDENTIFIED BY 'NOVA_DBPASS';

MariaDB [(none)]> GRANT ALL PRIVILEGES ON nova.* TO 'nova'@'%' \
IDENTIFIED BY 'NOVA_DBPASS';

MariaDB [(none)]> exit

NOVA_DBPASS: 123456
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root@Controller:~% mysql -u root -p

Enter password:

Welcome to the MariaDB monitor. Commands end with ; or \g.
Your MariaDB connection id is 32

Server version: 10.0.29-MariaDB-Oubuntu0.16.04.1 Ubuntu 16.04

Copyright (c) 2000, 2016, Oracle, MariaDB Corporation Ab and others.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

MariaDB [(none)]> CREATE DATABASE nova_api;
Query 0K, 1 row affected (0.00 sec)

MariaDB [(none)]> CREATE DATABASE nova;
Query OK, 1 row affected (0.00 sec)

MariaDB [(none)]> GRANT ALL PRIVILEGES ON nova_api.* TO 'nova'@'localhost' \
- > IDENTIFIED BY '123456';
Query OK, 0 rows affected (0.28 sec)

MariaDB [(none)]> GRANT ALL PRIVILEGES ON nova_api.* TO 'nova'@'¥%' \
-> IDENTIFIED BY '123456';
Query OK, 0 rows affected (0.00 sec)

MariaDB [(none)]> GRANT ALL PRIVILEGES ON nova.* TO 'nova'@'localhost' \
-> IDENTIFIED BY '123456';
Query OK, © rows affected (0.00 sec)

MariaDB [(none)]> GRANT ALL PRIVILEGES ON nova.* TO 'nova'@'x' \
-> IDENTIFIED BY '123456°';
Query OK, © rows affected (0.00 sec)

Admin credentials
> root@Controller:~# . admin-openrc.sh

Service credentials — Anpwoupyia

Nova user

» administrator@Controller:~S openstack user create --domain default \
--password-prompt nova

MNpooBeon poAou admin oTov Nova user Kol oTo service project

» administrator@Controller:~S openstack role add --project service --user nova admin

root@Controller:~# . admin-openrc.sh

root@Controller:~# openstack user create --domain default \
--password-prompt nova

ser Password:

Repeat User Password:

domain_1id | default

enabled | True

id | 83ebb164472f45acb4abb9485854eb9d5

nane | nova

options |

password_expires_at |
+

root@Controller:~# openstack role add --project service --user nova adnmin
root@Controller:~# |
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Anuoupyia Nova service

» root@Controller:™# openstack service create --name nova --description \
"OpenStack Compute" compute

root@Controller:~# openstack role add --project service --user nova admin
~# openstack service create --name nova \
"Openstack Compute" compute

description | OpenStack Compute
enabled True
id 870bc14687104804bbac25dfd910ecdd
name nova
compute

root@Controller:~

Anuoupyla Compute service APl endpoints

» root@Controller:~# openstack endpoint create --region RegionOne \
compute public http://controller:8774/v2.1/%\(tenant_id\)s

on RegionOne compute public http://controller:8774fv2.1/%\(tenant_id\)s

enabled

id

interface public

region RegilonOne

i RegionOne

876bc1468f104884bbac25dfd910ecdd
nova
compute
http://controller:8774/v2

» root@Controller:~# openstack endpoint create --region RegionOne \
compute internal http://controller:8774/v2.1/%\(tenant_id\)s

:~# openstack endpoint create --region RegionOne \
enant_id\)s

interface
region RegilonOne
reglon_id ReglonOne
d 878bc14687104884bbac25dfd910ecdd
nova
comput

» root@Controller:~# openstack endpoint create --region RegionOne \
compute admin http://controller:8774/v2.1/%\(tenant_id\)s

root@Controller:~# openstack endpoint create --reglon ReglonOne
enant )s

|
|
interface |
region e |
region_1id ionOne |
876bc1468f104804bbac25dfd9106ecdd |
nova |
compute |

http://controller:8774/ %(tenant_id)s |

Anuoupyla Placement service User mou xpnaotuomnotlel to enileypevo PLACEMENT_PASS

» root@Controller:~# openstack user create --domain default --password-prompt placement
User Password:
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MNpooBeon tou Placement user oto service project pe admin role
> root@Controller:~# openstack role add --project service --user placement admin

Anpoupyia Placement APl entry in the service catalog
> root@Controller:~# openstack service create --name placement —description\
"Placement API" placement

Anpioupyla Placement API service endpoints

> root@Controller:~# openstack endpoint create --region RegionOne placement \
public http://controller:8778

» root@Controller:™# openstack endpoint create --region RegionOne placement \
internal http://controller:8778

» root@Controller:~# openstack endpoint create --region RegionOne placement \
admin http://controller:8778

Eykatdotaon makETwv

» root@Controller:~# apt install nova-api nova-conductor nova-consoleauth \
nova-novncproxy nova-scheduler nova-placement-api

Mapapetpomnoinon Tou apxeiov /etc/nova/nova.conf

mysql+pymysql://nova:NOVA_DBPASS@controller/nova_api

[database]

connection = mysql+pymysql://nova:NOVA_DBPASS@controller/nova
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NOVA_PASS: 123456

[DEFAULT]

transport_url = rabbit://openstack:RABBIT_PASS@controller

RABBIT_PASS: 123456
[DEFAULT]

auth_strategy = keystone

[OEFALLT ]I

[keystone_authtoken]

auth_uri = http://controller:5000
auth_url = http://controller:35357
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memcached_servers = controller:11211
auth_type = password
project_domain_name = Default
user_domain_name = Default
project_name = service

username = nova
password = NOVA_PASS

i
raller

efault
name = [Oe

NOVA_PASS: 123456

[DEFAULT]

my_ip = 172.16.10.231
[DEFAULT]

[DEFAULT]

use_neutron = True
firewall_driver = nova.virt.firewall.NoopFirewallDriver

use_neutron = True
firewall _driver = nova.virt.firewall.NoopFirewallDriver

[vnc]

vncserver_listen = Smy _ip
vncserver proxyclient_address = Smy_ip
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[glance]

[oslo_concurrency]

lock_path = /var/lib/nova/tmp

[oslo_concurrency]

From

v Alaypadn log-dir ano ty evotnta [DEFAULT]

[placement]
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0s_region_name = RegionOne
project_domain_name = default
project_name = service

auth_type = password
user_domain_name = default
auth_url = http://controller:35357/v3
username = placement

password = PLACEMENT_PASS

[placement]

# (string value)
os_region_name = RegionOne
project domain_name = Default

project_name = service

auth_type = password

user_domain_name = Default

auth url = http://controller:35357/v3
username = placement

password = 123456

PLACEMENT PASS: 123456
Populate the Compute databases

> root@Controller:™# su -s /bin/sh -¢ "nova-manage api_db sync" nova
» root@Controller:~# su -s /bin/sh -c "nova-manage db sync" nova

Register the cellO database
> root@Controller:™# su -s /bin/sh -c "nova-manage cell_v2 map_cell0" nova
Anutoupyta celll cell

» root@Controller:~# su -s /bin/sh -c "nova-manage cell_v2 create_cell --name=cell1 \
--verbose" nova

EnaAnBeuon nova cellO kat celll

> root@Controller:~# nova-manage cell_v2 list_cells

<

Enavekkivnon tou Compute service

root@Controller:™ # service nova-api restart
root@Controller:™ # service nova-consoleauth restart
root@Controller:™ # service nova-scheduler restart
root@Controller:™ # service nova-conductor restart
root@Controller:™ # service nova-novncproxy restart

VVVYYVYYVY
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4.10. 3 Eykordaotaon kat Stapoépdwon — Compute node
Eykataaotaon mokETwy

» root@Compute:~# apt install nova-compute
MNapapetponoinon tou apyeiov /etc/nova/nova.conf
[DEFAULT]

transport_url = rabbit://openstack:RABBIT_PASS@controller

RABBIT_DBPASS: 123456

[DEFAULT]

auth_strategy = keystone

[DEFAULT]

= H

From nowva

=

ridual

#
#
#
#
#
#
#
# L
#
#
#

keystonel]

[keystone authtoken]
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auth_uri = http://controller:5000
auth_url = http://controller:35357
memcached_servers = controller:11211
auth_type = password
project_domain_name = Default
user_domain_name = Default
project_name = service

username = nova

password = NOVA_PASS

NOVA_DBPASS: 123456

[keystone_authtoken]

From k

B http://controller:5600
auth url = http://controller:35357
memcached servers = controller:11211
auth_type = password
project domain_name = Default
user_domain_name = Default
project name = service

= nova
= 123456]]

[DEFAULT]
my_ip = MANAGEMENT _INTERFACE_IP_ADDRESS

MANAGEMENT_INTERFACE_IP_ADDRESS: 172.16.10.232

# rinc

my ip=172.16.10.232]]

[DEFAULT]

use_neutron = True
firewall_driver = nova.virt.firewall.NoopFirewallDriver

v Anevepyornoinon tou firewall nova.virt.firewall.NoopFirewallDriver firewall driver.
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#
#
#
=
#
#

firgwall_driver = nova.virt.firewall.NoopFirewallDriver]]

[vnc]

enabled = True

vncserver_listen = 0.0.0.0

vncserver_proxyclient_address = Smy_ip
novncproxy_base_url = http://controller:6080/vnc_auto.html

enabled = True

vncserver_listen = 0.0.0.0

vncserver proxyclient address = Smy ip

novncproxy base url = http://controller:6088/vnc_auto.html]

[glance]
api_servers = http://controller:9292

[glance]
# Configuration options

#
# From nova.conf

H

no

a.se

#
#
#
#
#
#
#
#
#
#
#

[oslo_concurrency]

lock_path = /var/lib/nova/tmp
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[oslo_concurrency]

ncurrency

[placement]

0s_region_name = RegionOne
project_domain_name = default
project_name = service

auth_type = password
user_domain_name = default
auth_url = http://controller:35357/v3
username = placement

password = PLACEMENT_PASS

# (string value)

os _region_name = RegionOne
project domain name = default
project name = service
auth_type = password

user_domain_name = default

auth url = http://controller:35357/v3
username = placement

password = 123456

PLACEMENT_PASS: 123456

v Aaypadn log-dir ano tny evotnta [DEFAULT]

Discover compute hosts

> root@Controller:~# su -s /bin/sh -c "nova-manage cell_v2 discover_hosts --verbose" nova
‘Otav mpooteBolv véoL compute nodes, mpémel va ekteheotel "nova-manage cell v2
discover_hosts" otov Controller node yla va toug kataxwplosl. EVOAAKTIKA, UMOpoUUE va
oploovpe éva katahAnAo Stdotnpa.

» root@Controller:~# vim /etc/nova/nova.conf:

[scheduler]
discover_hosts_in_cells_interval = 300
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4.10.4 OAOKAPWON EYKOTACTAONG

Hardware acceleration for virtual machines

> root@Compute:~# egrep -c '(vmx|svm)' /proc/cpuinfo

root@Compute:~# egrep -c '(vmx|svm)' fproc/cpuinfo
2

root@Compute:~# [

Av auti n evtoAn pag enotpedel TN on R peyaAltepn tou éva (1) Tote o Compute node
urootnpilel hardware acceleration kat 6ev amnattel mpooBetn dlapopdwon, evw avtibeta e
TNV TIUA JULkpoTepn tou éva (1) o Compute node dev umootnpilel hardware acceleration kat
nip€nel va puBputotel To libvirt va xpnolpomnotel QEMU avti KVM.

» root@Compute:~# vim /etc/nova/nova-compute.conf

[libvirt]

virt_type = kvm

[iPEFAULT]
compute_driver=libvirt.LibvirtDriver
[libvirt]

virt_type=kvm

v’ Emavekkivnon tou nova-compute service

» root@Compute:~# service nova-compute restart

4.10.5 EnaAnBeuon Aettoupyiog — Controller node

Admin credentials

» root@Controller:~# . admin-openrc.sh

EnaAnBeuon Tng emituxolg Evapéng kat katoaxwpnong kabe Stadikaoiag

> root@Controller:™# openstack compute service list

root@Controller:~# . admin-openrc.sh
root@controller:~# openstack compute service list

2017-07-17T17:48:50.000000
2017-07-17T17:48:50.000000
2017-07-17T17:48:41.000000
2017-07-17T17:48:47.000000

nova-consoleauth Controller internal | enabled
nova-scheduler Controller internal | enabled
nova-conductor Controller internal enabled
nova-compute Compute enabled

————+ — +

root@Controller:~i# ||
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4.11 Networking service

AuTO To KEDAAALO eEnyel TOV TPOTIO eykaTAoTAONG KAl pUBULONG apapéTpwy Tou Networking
service (neutron) xpnolomnowwvtag Ta provider networks A ta self-service networks.

To OpenStack Networking (neutron) emitpénel va SNLLOUPYHOOUUE Kal Vo OUVOECOUUE
ouokeugég Staouvdeonc mou Staxelpilovtal AAeg uninpecieg OpenStack oe diktua. Ta Plug-ins
propoUv va ulomotnBouv yla va dlloevrioouv Sladopetikd eComAlopd Siktuwaong Kal
AoyLopLkoU, apéxovtac eVeALEla oTtnv apxLteKToVIK Tou OpenStack kal otnv avamtuén.
MephapBavel ta akdhouBa otolxela:

» neutron-server

Amobéxetal kal Spopoioyet attripata APl oto katdAnAo OpenStack Networking plug-in.

» OpenStack Networking plug-ins and agents

Mag Sivel tnv duvatodtnta va cUVOEOUE Kal va amoouvOeoupe TG mopteg (plug & unplug
ports) TIc mopTeC, va dSnuloupynooupe Siktua 1 umodikTua Kal va mapexou e dleuBuvoelg IP.

Auta ta plug-ins kat oL agents Sladépouv avaloya pe Tov BEvTopa Kal TG TEXVOAOYIEC ToU
Xpnotuomnolovuvtal oto Kabe cloud.

» Messaging queue

XpnolUoToLelTal amd TIG TEPLOCOTEPES eykaTaoTdoel Tou OpenStack Networking yia t
SpopoAdynon minpodoplwv LeTaEL Tou neutron-server kat Sladopwy agents.

Aeltoupyel emiong wg Baon dedopévwy yla Tnv amobrkevon tng kataotaong SIktuwaong yla
OUYKeKpLUEVEC plug-ins. (guide, n.d.)

4.11.1 Eykataotoon kat Siapdpdwon Controller node

Npoanattovpeva

Anutoupyia Baong AeSopévwy — neutron

> root@Controller:~# mysql -u root -p

MariaDB [(none)]> CREATE DATABASE neutron;

MariaDB [(none)]> GRANT ALL PRIVILEGES ON neutron.* TO 'neutron'@'localhost' \
IDENTIFIED BY 'NEUTRON_DBPASS';

MariaDB [(none)]> GRANT ALL PRIVILEGES ON neutron.* TO 'neutron'@'%' \
IDENTIFIED BY 'NEUTRON_DBPASS';

MariaDB [(none)]> exit
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root@Controller:~# mysql -u root -p

Enter password:

Welcome to the MariaDB monitor. Commands end with ; or \g.
Your MariaDB connection id is 100

Server version: 10.0.29-MariaDB-Oubuntu®.16.04.1 Ubuntu 16.04

Copyright (c) 2000, 2016, Oracle, MariaDB Corporation Ab and others.

Type 'help;' or '"\h' for help. Type '\c' to clear the current input statement.

MariaDB [(none)]> CREATE DATABASE neutron;
Query OK, 1 row affected (0.00 sec)

MariaDB [(none)]> GRANT ALL PRIVILEGES ON neutron.* TO 'neutron'@'localhost' IDENTIFIED BY '123456';
Query OK, 0 rows affected (0.00 sec)

MariaDB [(none)]> GRANT ALL PRIVILEGES ON neutron.* TO 'neutron'@'%' IDENTIFIED BY '123456';
Query OK, ® rows affected (0.00 sec)

MariaDB [(none)]> exit
Bye
root@Controller:~# |

NEUTRON_DBPASS: 123456

Admin credentials

» root@Controller:™# . admin-openrc.sh
Anpoupyla neutron user

» root@Controller:~# openstack user create --domain default --password-prompt neutron

root@Controller:~# . admin-openrc.sh

root@Controller:~# openstack user create --domain default --password-prompt neutron
User Password:

Repeat User Password:

domain_id default

enabled True

id fdcc4749846e4b088bc6d031ae39a60
name neutron

options

password_expires_at

@Controller:~# openstack role add --project service --user neutron admin
root@Controller:~# |J

MNpdoBeon admin role otov neutron user
> root@Controller:~# openstack role add --project service --user neutron admin
Anpovpyia neutron service

> root@Controller:~# openstack service create --name neutron \
--description "OpenStack Networking" network

root@Controller:~# openstack service create --name neutron --description "OpenStack Networking" network

description | OpenStack Networking
enabled True

id 94c302b803b74d93aalf2eadd3ad6acd
neutron
network
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Anuovpyia Networking service APl endpoints

> root@Controller:~# openstack endpoint create --region RegionOne \
network public http://controller:9696

root@Controller: openstack endpoint create --region RegionOne network public http://controller:9696

enabled
id 776b2df111a34337a051058b83a931de
interface public
region RegionOne
region_id RegionOne
service_id 94c302b803b74d93aa1f2e0dd3ad6acd
service_name | neutron
service_type | network
1 http://controller:96296

> root@Controller:™# openstack endpoint create --region RegionOne \
network internal http://controller:9696

root@controller:~# openstack endpoint create --reglon RegionOne network internal http://controller:9696

enabled
id fB6396f7f32f4be7b63a5890a2104b69
interface internal
region RegionOne
region_id RegionOne
service_id 94c302b803b74d93aa1f2e0dd3ad6acd
service_name | neutron
service_type network
1 http://controller:9696

» root@Controller:~# openstack endpoint create --region RegionOne \
network admin http://controller:9696

root@Controller:~# openstack endpoint create --region RegionOne network admin http://controller:9696

enabled

id 728lec3cdff141029b3eefc6d79e0d1d
interface admin

region RegionOne

region_id RegionOne
service_id 94c302b803b74d93aa1f2eddd3ad6acd
service_name | neutron
service_type network
http://controller:9696

4.11.2 Configure networking options

Self-service networks
Eykataotaon otolyeiwy
> root@Controller:~# apt install neutron-server neutron-plugin-mi2 \

neutron-linuxbridge-agent neutron-I3-agent neutron-dhcp-agent \
neutron-metadata-agent
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Alauopdwon server component
MNapapetponoinon tou apyeiov /etc/neutron/neutron.conf

» root@Controller:~# vim /etc/neutron/neutron.conf
[database]

connection = mysql+pymysqgl://neutron:NEUTRON_DBPASS@controller/neutron
[database]
From neutron.db

script will be generated when using offline

(string value)

e future.
ion or slave_connection to

lean value)
nchr

ing value)

(string

NEUTRON_DBPASS: 123456
[DEFAULT]
core_plugin =ml2

service_plugins = router
allow_overlapping_ips = True
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[peFAULTIR

From neutron

This direc y must be writable by the

tring value)

ort value)

: of authentication to use (string value)
auth qtrategy keystone

plugin Neutron will use ring value)

“1uqinf Neutron will use (list value)

ng parameter
th Nova

[DEFAULT]

transport_url = rabbit://openstack:RABBIT_PASS@controller

ging drive O USe d its fu configuratic

RABBIT_PASS: 123456

[DEFAULT]

auth_strategy = keystone
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[peFauLT]l

From neutron

[keystone_authtoken]

auth_uri = http://controller:5000
auth_url = http://controller:35357
memcached_servers = controller:11211
auth_type = password
project_domain_name = Default
user_domain_name = Default
project_name = service

username = neutron

password = NEUTRON_PASS

[keystone authtoken]

tonemiddleware.a

= http://controller:5880
L = http://controller:35357

memcached servers = controller:11211
auth_type = password
project_domain_name = Default
user_domain_name = Default
project name = service

= neutron

= 123456

NEUTRON_PASS: 123456

This

direc

ory must be writable by the
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[DEFAULT]

notify _nova_on_port_status_changes = True
notify_nova_on_port_data_changes = True

o nova if ther

auth_url = http://controller:35357
auth_type = password
project_domain_name = Default
user_domain_name = Default
region_name = RegionOne
project_name = service

username = nova
password=NOVA_PASS

auth_url = http://controller:35357
auth_type = password
project_domain_name = Default
user_domain_name = Default
region_name = RegionOne
project_name = service

username = nova

password = 123456

NOVA_PASS: 123456
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Awopopdwon Modular Layer 2 (ML2) plug-in

Mapapetpornoinon Tou apxeiou /etc/neutron/plugins/ml2/ml2_conf.ini
» root@Controller:~# vim /etc/neutron/plugins/mi2/ml2_conf.ini

[mI2]

type_drivers = flat,vlan,vxlan

[m12]

From neutron.ml2

ed from the

[mI2]

[mI2]
mechanism_drivers = linuxbridge,|2population

erec ¢ e loaded from
# the neutron.ml2.mechanism_dr 5_name e.
echanism_drivers = linuxbridge,l2population

extension_drivers = port_security

[mI2_type_flat]

flat_networks = provider
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[ml2_type flat]

=
# From neutron.

lat ne
itra

[mI2_type_vxlan]

vni_ranges = 1:1000

[ml2_type wvxlan]

sending al
11 di

[securitygroup]

enable_ipset = True
[securitygroup]

#
# From neutron.ml2

Awopopdwon Linux bridge agent

MNapapetponoinon tou apyelov /etc/neutron/plugins/mi2/linuxbridge_agent.ini
> root@Controller:~# vim /etc/neutron/plugins/mli2/linuxbridge_agent.ini
[linux_bridge]

physical_interface_mappings = provider:PROVIDER_INTERFACE_NAME
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[linux_bridge]

PROVIDER_INTERFACE_NAME: enp5s0f1
[vxlan]

enable_vxlan = True
local_ip = OVERLAY_INTERFACE_IP_ADDRESS
I2_population = True

[vxlan]

From neutron.ml2.lin

# nabl e plugin
12_population = true

OVERLAY_INTERFACE_IP_ADDRESS: 172.16.10.231

[securitygroup]

enable_security_group = True
firewall _driver = neutron.agent.linux.iptables_firewall.IptablesFirewallDriver
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[securitygroup]

From neutron.ml2.lin

ewallDriver]]

Awopopdwon layer-3 agent
MNapapetpomnoinon Tou apxeiou /etc/neutron/I3_agent.ini

» root@Controller:~# vim /etc/neutron/I3_agent.ini
[DEFAULT]
interface_driver = neutron.agent.linux.interface.BridgelnterfaceDriver

dhcp_driver = neutron.agent.linux.dhcp.Dnsmasq
enable_isolated_metadata = True
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[DEFAULT]

o
# From neutron.b:

en ch br
_integration_bridge =

ﬂ
#
#
&
#
#

HEHAHAR

Awpopdwon metadata agent
Mapapetpomnoinon Tou apxeiou /etc/neutron/metadata_agent.ini

> root@Controller:™# vim /etc/neutron/metadata_agent.ini

[DEFAULT]

nova_metadata_ip = controller
metadata_proxy _shared secret = METADATA_SECRET
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[DEFAULT]
From neutron.metada
ring value)

running metadata p
r). (string value)

running metadata er its initialization (if

group).

public y (CA ce ) file or ssl (string value)

a metadata (string wvalue)

t value)

METADATA_SECRET: 123456

Awapopdwon Compute service yia tnv xprion tov Networking service
Mapapetpomnoinon Tou apxeiou /etc/nova/nova.conf

» root@Controller:~# vim /etc/nova/nova.conf

[neutron]

url = http://controller:9696
auth_url = http://controller:35357
auth_type = password
project_domain_name = Default
user_domain_name = Default
region_name = RegionOne
project_name = service

username = neutron

password = NEUTRON_PASS
service_metadata_proxy = True
metadata_proxy _shared secret = METADATA_SECRET
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[heutron]

Configuration i )r neutron (ne nnectivity

From nova

le values:

(uri value)
url=http://controller:9696
auth_url = http://controller:35357

= password

L ain_name = Default
user_domain_name = Default
region_name = RegionOne
project _name = service
username = neutron
password = 123456
service_metadata_proxy = True
metadata proxy shared secret = 123456

NEUTRON_PASS: 123456
METADATA_SECRET: 123456

4.11.3 OAOKAPWON EYKOTACTACNG
Populate the database

» root@Controller:™# su -s  /bin/sh -¢  "neutron-db-manage --config-file \
/etc/neutron/neutron.conf --config-file /etc/neutron/plugins/mli2/mli2_conf.ini \
upgrade head" neutron

oK
INFO [alembic.runtime.migration] Context impl MySQLImpl.
INFO [alembic.runtime.migration] Will assume non-transactional DDL.
Running upgrade for neutron-fwaas ...
[alembic.runtime.migration] Context impl MySQLImpl.
[alembic.runtime.migration] Will assume non-transactional DDL.
[alembic.runtime.migration] Running upgrade -> start_neutron_fwaas, start neutron-fwaas chain
[alembic.runtime.migration] Running upgrade start_neutron_fwaas -> 4202e3047e47, add_index_tenant_id
[alembic.runtime.migration] Running upgrade 4202e3047e47 -> 540142f314f4, FWaaS router insertion
[alembic.runtime.migration] Running upgrade 540142f314f4 96c68dffbb, cisco_csr_fwaas

[alembic.runtime.migration] Running upgrade 796c68dffbb -> kilo, kile
[alembic.runtime.migration] Running upgrade kilo -> 67c8e8d61d5, Initial Liberty no-op script.

[alembic.runtime.migration] Running upgrade 67c8e8d61d5 -> 458aa42b14b, fw_table_alter script to make <name> column case sensitive
[alembic.runtime.migration] Running upgrade 458aa42bi4b -> f83a0b2964d®, rename tenant

[alembic.runtime.migration] Running upgrade kilo -> c4efb ad, Initial Liberty no-op s

[alembic.runtime.migration] Running upgrade c46fbb377ad -

[alembic.runtime.migration] Running upgrade 4b47ea298795 -> d6al2e637e28, neutron-fwaas v2.0

root@controller:~# [

Entavekkivnon Compute API service & Networking services

root@ Controller:~# service nova-api restart
root@Controller:~# service neutron-server restart

root@ Controller:~# service neutron-linuxbridge-agent restart
root@Controller:~# service neutron-dhcp-agent restart
root@Controller:~# service neutron-metadata-agent restart

VVVYVYVYVYYVYYVY

root@Controller:~# service neutron-I3-agent restart
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4.11.4 Eykataoctoon kat Stapdpdwon — Compute node
EyKOTAOTOON TOKETWV

» root@Compute:~# apt install neutron-linuxbridge-agent
Alapopdwon

MNapapetponoinon tou apyeiov /etc/neutron/neutron.conf

» root@Compute:~# vim /etc/neutron/neutron.conf

Y10 section [Database] apalpoUpe onoladnmote cuvOean UTAPXEL

c 0 ame - sal 1/ et
gonnection = sqttter/#//warflib/neytron/neutron.sqlite

[DEFAULT]

transport_url = rabbit://openstack:RABBIT_PASS@controller

M .
y ignored in the future.
DEFAULT]/trans

RABBIT_PASS:123456

[DEFAULT]

auth_strategy = keystone

Iinimum
faximum
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[keystone authtoken]

auth_uri = http://controller:5000
auth_url = http://controller:35357
memcached_servers = controller:11211
auth_type = password
project_domain_name = Default
user_domain_name = Default
project_name = service

username = neutron

password = NEUTRON_PASS

[keystone_authtoken]

From

L = http://controller:5888
auth_url = http://controller:35357
memcached servers = controller:11211
auth_type = password
project_domain_name = Default
user_domain_name = Default

project name = service

username = neutron

password = 123456

NEUTRON_PASS: 123456

4.11.5 Awapdpdwaon Siktiou
Awapdpdwon Linux bridge agent
Mapapetpomnoinon Tou apxeiou /etc/neutron/plugins/mli2/linuxbridge_agent.ini

> root@Compute:~# vim /etc/neutron/plugins/ml2/linuxbridge_agent.ini
[linux_bridge]

physical_interface_mappings = provider:PROVIDER_INTERFACE_NAME
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[linux_bridge]

From neutron.ml2.linu

PROVIDER_INTERFACE_NAME: enp2s0

[vxlan]

enable_vxlan = True

local_ip = OVERLAY_INTERFACE_IP_ADDRESS...

I2_population = True

[vxlan]

#
# From neutron.m

OVERLAY_INTERFACE_IP_ADDRESS: 172.16.10.232
[securitygroup]

enable_security_group = True

agent is managed by ml2

an IPv4 or

firewall_driver = neutron.agent.linux.iptables_firewall.IptablesFirewallDriver
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[securitygroup]

From neutron.ml2.1li

gent Lng va )
ewall.Iptables ewallDriver

Awopopdwon Compute service

MNapapetponoinon tou apyeiov /etc/nova/nova.conf
» root@Compute:~# vim /etc/nova/nova.conf
[neutron]

url = http://controller:9696
auth_url = http://controller:35357
auth_type = password
project_domain_name = Default
user_domain_name = Default
region_name = RegionOne
project_name = service

username = neutron

password = NEUTRON_PASS

[neutron]

Configuration o ons fo (netwc onnectivity as a servi

From nowv

B 3

HERAHRATRR

3

# (uri value)
url=http://controller:9696
auth_url = http://controller:35357
auth_type = password

project domain_name = Default
user_domain_name = Default
region_name = RegionOne

project _name = service

username = neutron

password = 123456

NEUTRON_PASS: 123456
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4.11.6 OAOKApWON €YKOTACTAONG
v' Emavekkivnon nova-compute kat neutron-linuxbridge-agent services

» root@Compute:~# service nova-compute restart
» root@Compute:~# service neutron-linuxbridge-agent restart

EnaAnBeuon Asttoupyiog

Admin credentials

» root@Controller:~# . admin-openrc.sh
Neutron-server process

> root@Controller:~# neutron ext-list

root@Controller:~# . admin-openrc.sh
root@Controller:~# neutron ext-list

neutron CLI is deprecated and

default-subnetpools
network-ip-availability

network_availability zone

auto-allocated-topology
ext-gw-mode

binding

agent

subnet_allocation
13_agent_scheduler

tag

external-net

flavors

net-mtu
availability_zone
guotas

13-ha

provider

multi-provider
address-scope
extraroute
subnet-service-types
standard-attr-timestamp
service-type

13-flavors
port-security
extra_dhcp_opt
standard-attr-revisions
pagination

sorting

security-group
dhcp_agent_scheduler
router_availability_zone
rbac-policies

tag-ext

standard-attr-description

router
allowed-address-pairs
project-id

will be removed in the future. Use openstack CLI instead.

Default Subnetpools
Network IP Availability
Network Availability Zone
Auto Allocated Topology Services
Neutron L3 Configurable external gateway mode
Port Binding

agent

Subnet Allocation

L3 Agent Scheduler

Tag support

Neutron external network
Meutron Service Flavors
Network MTU

Availability Zone

Quota management support
HA Router extension
Provider Network

Multi Provider Network
Address scope

Neutron Extra Route
Subnet service types
Resource timestamps
Neutron Service Type Management
Router Flavor Extension
Port Security

Neutron Extra DHCP opts
Resource revision numbers
Pagination support
Sorting support
security-group

DHCP Agent Scheduler
Router Availability Zone
RBAC Policies

Tag support for resources: subnet, subnetpool, port, router

standard-attr-description
Neutron L3 Router

Allowed Address Pairs
project_id field enabled
Distributed virtual Router

root@Controller:~# I

» root@Controller:~# openstack network agent list
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root@Controller:~# openstack network agent list
I et R T

-72b5da@f9176 | Linux bridge agent | Controller neutron-linuxbridge-agent |
-c1d43d9ad61d | Metadata agent Controller | None True neutron-metadata-agent |
-f1626e4be198 DHCP agent Controller nova True neutron-dhcp-agent |
-841d6d21c89d Linux bridge agent | Compute None True neutron-linuxbridge-agent |
-b6éeaBe57abc3 | L3 agent Controller neutron-13-agent |

+
r

oot@Controller:

4.12 Dashboard

To Dashboard (horizon) elval éva web interface mou emttpénel otoug SLaXELPLOTEG Tou cloud
Kal oToug xpnoteg va Staxelpilovtat Slapopoug mOpoug Kat urtnpeoieg Tou OpenStack.

AUTA N evoTNTA TEPLYPAPEL TOV TPOTIO EYKATAOTACNC KAl pUBULONG TTAPAUETPWY TOU Tt{vaKa
eAéyyou - dashboard atov Controller node.

H uovn Baotkr umnpeoia mou anatteital anod Tov nivaka eAéyxou eival n umnpeoia TautoTNTOC
- ldentity service. (guide, n.d.)

4.12.1 Eykatdotaocn kot Slapopdwon

EYKOTAOTOON TTOUKETWV

» root@Controller:~# apt install openstack-dashboard

Mapapetpornoinon tou apxeiou /etc/openstack-dashboard/local_settings.py
> root@Controller:~# vim /etc/openstack-dashboard/local_settings.py

OPENSTACK_HOST = "controller"

onfiguration, and add (endpoint, title).

ampl

OPENSTACK_KEYS E_ Ctly: /%S 0" % OPENSTACK_HOST
OPENSTACK_KEYSTONE_DEFAULT_ROLE

ALLOWED_HOSTS = ['*', ]

SESSION_ENGINE = 'django.contrib.sessions.backends.cache'

CACHES = {
'default': {
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'BACKEND': 'django.core.cache.backends.memcached.MemcachedCache',
'LOCATION": 'controller:11211",

chedCache',

Identity APl version 3

OPENSTACK_KEYSTONE_URL = "http://%s:5000/v3" % OPENSTACK_HOST

% OPENSTACK_HOST

sign-on if set to True.ll

o True if running on a mul

OPENSTACK_API_VERSIONS = {
"identity": 3,
"image": 2,
"volume": 2,
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“default” as the default domain

OPENSTACK_KEYSTONE_DEFAULT_DOMAIN = "default"

user as the default role

OPENSTACK_KEYSTONE_DEFAULT_ROLE ="user"

=

OPENSTACK_HOST = "controller
OPENSTACK KEYSTONE URL = "http: 5: v3" % OPENSTACK_HOST
OPENSTACK_KEYSTONE_DEFAULT_ROLE

v' ANayr)  Sikaltwpdtwy  and  root os  www-data oto apyelo /var/lib/openstack-
dashboard/secret_key

» root@Controller:~#chown -R www-data:www-data /var/lib/openstack-
dashboard/secret_key

» root@Controller:~# chmod 600 /var/lib/openstack-dashboard/secret_key

horizon horizon 4896 .
root root 4096

root 4896 f
www-data www-data 4096 5 static/
-TW-r--r-- horizon horizon 0 ! :35 _var_lib_openstack-dashboard_secret_key.lock

MNapapetponoinon Ttou apxelou /etc/apache2/conf-available/openstack-dashboard.conf
TIPOCOETWVTAC TNV TOPOAKATW YPAUUN

WSGIApplicationGroup %{GLOBAL}

BsGIscriptAlias /horizon Jusr/share/openstack-dashboard/openstack_dashboard/wsgi/django.wsgi process-group=horizon
WSGIDaemonProcess horizon user=www-data group=www-data processes=3 threads=18 display-name=%{GROUP}

WSGIProcessGroup horizon

WSGIApplicationGroup %{GLOBAL}

Alias /static fvar/lib/openstack-dashboard/static/

Alias /horizon/static fvar/lib/openstack-dashboard/static/

<Directory
Require
</Directory>

<Directory
Require
</Directory>
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» root@Controller:~# vim /etc/apache2/conf-available/openstack-dashboard.conf
4.12.2 OAoKARpwaon gyKOTAOTOONG

» root@Controller:~# service apache2 reload

EnaAri@guon Asttoupyioag

Ma tnv emaAnBeuon tng Aettoupylag kdvoupe launch and browser to mapakdtw link pe toug
XPrOTEG TTOU €XOUUE SNULOVPYNOEL

http://controller/horizon ) http://172.16.10.231/horizon

Domain: default default default

Username: admin demo kmarinis

Password: 123456 123456 123456
Login Page

ubuntu® openstack Dashboard

User Name

Password

Figure 12: OpenStack Dashboard
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srviers-oo

TEBE +# & @ =

Project
Admin | System
Admin ¥

s All Hypervisors

Hypervisors  Hypervisor Summary

A l

nsfances
Flavars VCPU Usane Memory Usage Local Disk Usage
Used 0 2 Used DEEMD of 5 508 Used 5GB of 225D
Images
Nelwarks Cor s
Routers
Displaying 1 ite:
Flaating IFs s tiEn
Hostname Type VCPUs (used) WCPUs (total) RAM (used) RAM (total) Local Starage (used) Local Storage (total) Instances
De
Compute QEMU 0 2 IEEMB 3868 568 225GB 0

M Definitions
Displaying 1 item

system Informatior

Identity

Figure 13: OpenStack Dashboard
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Figure 14: OpenStack Dashboard
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Displaying 4 items

Version: 11.0.2

Figure 15: OpenStack Dashboard
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4.13 Block Storage service

H umnpeola Block Storage (cinder) mapéxel cUOKEUEG amoBrikeuonNG UTAOK O €TLOKEWPELC
emokéPewv. H pébobdoc katd tnv omola n amoBrkeuon MAPEXETAL KAl KATAVOAWVETOL
kaBopiletal anod to npoypappa odriynong Block Storage n ta mpoypdppata odAynong o€
nepintwon  dlapopdwong morAamiwy  avilypddwy. Yrdpyxouv Slddopa TpoypAppaTa
odnynonc nou eivat StaBéowua: NAS / SAN, NFS, iSCSI, Ceph kat ToAA GAAa.

To APl Block Storage APl kat oL umnpeoieg mMpoypaUUaTIopNoU ouvhBwg ekTeEAOUVTAL OTOUG
KOUBOUC Tou eAeyktr). AvaAoyo PE TA TPOYPAUHATA 00Nynong mou XPNOoLUOTOoLoUvVTaL, N
untnpeoia oykou pmopel va exteleotel oe controller nodes, compute nodes kat standalone
storage nodes.

H unnpeoia OpenStack Block Storage (cinder) mpooBétel cuvexduevo amobnKeUTIKO XWPO OE
£VQ ELKOVIKO pnyavnuo. H AloBnkeuon AmoBrikeuong mapexel pia umtodopn yia tn Staxeipion
TOUWV Kol aAAnAemidpd pe to OpenStack Compute yla tnv mapoxn TOUWVY yLa TEPUTTWOELS. H
umtnpeola emutpénel eniong t dlaxelplon oTULOTUTIWY GYKOU Kal TUTIWV Oykou. (guide, n.d.)

H unnpeoia Block Storage anoteAsital anod ta akoAovOa ctolysia

cinder-api
Arnobéxetal ta attipoata APl kal Tig petadEpel atov OyKo okwplag yla dpdon.

cinder-volume

AneuBuvetal aueoa otnv unnpeoia Block Storage kat Stepyaocieg onwe o cinder-scheduler.
Eniong, aMnAemidpd pe auTég TG SLadIKOClEC HEOW HLAG OUPAC HNVULATWY. H umnpeoia
cinder-volume avtamokpivetal OTIC QLTACELS avAyVWoNG Kal eyypadng mou amootéAAovTal
otnv umnpecia amobnkeuong WMAOK ylo TN dlathpnon Tng Katdotaong Mmopel va
oaAnAerudpaoel pe Stadopoug mapdYouc amobKeEUOoNC LECW APXLTEKTOVIKNC TIPOYPAUUATOC
odrynong.

cinder-scheduler daemon
EmAéyel tov BEATIOTO KOUPBO TpounBeutn amobrikeuong otov omoio Ba dnuloupynBel n
€vtaon. MLa mapouoLa cUVIOTWOoO e TO nova-scheduler.

cinder-backup daemon

H unnpeoia &nuwovpyilag ededplkwy avilypddwyv Tapexel Tn Snuloupyia avilypddwv
aodaleiag omowwvdnmote TUMWY oe €vav ededplkd TMapoxéa amobrikeuong. ‘Onweg Kal n
uninpeoia cinder-volume, umnopel va aAAnAemidpdoel pe Stddopoug mapodxoug amobrikeuong
HLEOW QPYXLTEKTOVIKAG TIpoypaupatog odnynong.

Messaging queue
Aladpopéc minpodopieg petatt Twy Stadikaclwy anobrkeuong Block.
(guide, n.d.)
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4.13.1 Eykataotoaon kat Siapdpdwon
Anptoupyia Baong dedouévwy - cinder
» root@Controller:~# mysgl -u root -p

MariaDB [(none)]> CREATE DATABASE cinder;

MariaDB [(none)]> GRANT ALL PRIVILEGES ON cinder.* TO 'cinder'@'localhost' \
IDENTIFIED BY 'CINDER_DBPASS';

MariaDB [(none)]> GRANT ALL PRIVILEGES ON cinder.* TO 'cinder'@'%" \
IDENTIFIED BY CINDER_DBPASS';

MariaDB [(none)]> exit

root@Controller:~# mysql -u root -p

Enter password:

Welcome to the MariaDB monitor. Commands end with ; or \g.
Your MariaDB connection id is 64

Server version: 18.0.29-MariaDB-Oubuntu®.16.84.1 Ubuntu 16.084

Copyright (c) 2000, 2016, Oracle, MariaDB Corporation Ab and others.
Type '"help;' or '\h' for help. Type '\c' to clear the current input statement.

MariaDB [(none)]> CREATE DATABASE cinder;
Query OK, 1 row affected (0.00 sec)

MariaDB [(none)]> GRANT ALL PRIVILEGES ON cinder.* TO 'cinder'@'localhost' \
-> IDENTIFIED BY '123456";
Query OK, © rows affected (0.00 sec)

MariaDB [(none)]> GRANT ALL PRIVILEGES OM cinder.* TO 'cinder'@'%' \
-= IDENTIFIED BY '123456";
Query OK, © rows affected (0.00 sec)

MariaDB [(none)]= exit
Bye
root@Controller:~# [J

CINDER_DBPASS: 123456

Admin credentials

> root@Controller:™# . admin-openrc
Service credentials — Anuoupyla

cinder user

> root@Controller:~# openstack user create --domain default \
--password-prompt cinder
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root@Controller:~# . admin-openrc

root@Controller:~# openstack user create --domain default --password-prompt cinder
User Password:

Repeat User Password:

domain_id default

enabled True

id 439e7fdbf3a649bebdc8994edbd24e4b
name

options

password expires at

MNpdoBeon poAou admin otov cinder user oto service project
» root@Controller:~# openstack role add --project service --user cinder admin
Anutoupyla cinder kat cinderv2 service

» root@Controller:~# openstack service create --name cinder \
--description "OpenStack Block Storage" volume

root@Controller:~# openstack role add --project service --user cinder admin
root@Controller:~# openstack service create --name cinder \
> --description "OpenStack Block Storage" volume

description | OpenStack Block Storage

enabled True

id e93ec21d2bfba7e88ab2b3add89846f2
cinder

» root@Controller:~# openstack service create --name cinderv2 \
--description "OpenStack Block Storage" volumev2

root@Controller:~# openstack service create --name cinderv2 )\
--description "OpenStack Block Storage" volumev2

description | OpenStack Block Storage

enabled True

id fad18c2a65484bfcb13b623d6768a
cindervz
volumev2

v’ To Block Storage services amattet Snuoupyia SVo service entities.
Anptoupyia Block Storage service APl endpoints - cinder

> root@Controller:~# openstack endpoint create --region RegionOne \
volume public http://controller:8776/v1/%\(tenant_id\)s
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root@Controller:~# openstack endpoint create --region RegionOne \
volume public http://controller:8776/v1/%\(tenant_id\)s

enabled

id 62e47ed15ba3474ebedfec64024a3b7e

interface public

region RegionOne

region_id RegionOne

service 1id e93ec21d2bfb47e88ab2b3addg9g846f2

service name cinder

service type volume
http://controller:8776/v1/%(tenant_id)s

» root@Controller:™# openstack endpoint create --region RegionOne \
volume internal http://controller:8776/v1/%\(tenant_id\)s

root@Controller:~# openstack endpoint create --region RegionOne \
volume internal http://controller:8776/v1/%\(tenant_id\)s

e92692de382f42d1b2886ded48ad7eas7
interface internal
region RegionOne
region_1id RegionOne
service_id e93ec21d2bfb47e88ab2b3addgos46f2
service_name cinder
service type volume

http://controller:8776/v1/%{ tenant_id)s

» root@Controller:~# openstack endpoint create --region RegionOne \
volume admin http://controller:8776/v1/%\(tenant_id\)s

root@Controller:~# openstack endpoint create --region RegionOne
volume admin http://controller:8776/v1/%\(tenant_id\)s

enabled
id 1a1573979548408bb2001def6ba 1430

interface admin

region RegionOne

region_id RegionOne

service id e93ec21d2bfb47e88ab2b3addg9g46f2

service name cinder

service type volume
http://controller:8776/v1/%(tenant_id)s

Anuovpyia Block Storage service APl endpoints — cinderv2

> root@Controller:~# openstack endpoint create --region RegionOne \
volumev2 public http://controller:8776/v2/%\(tenant_id\)s
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root@Controller:~# openstack endpoint create --region RegionOne )\
volumev2 public http://controller:8776/v2/%\(tenant_id\)s

enabled

id 94e080d5824c4bfa8dfd83d558387505

interface public

region RegionOne

region_1id RegionOne

service_ id fad18c2a65484bfcb13b623d6768a6fc

service_name cindervz

service_type volumev2
http://controller:8776/v2/%(tenant_id)s

» root@Controller:™# openstack endpoint create --region RegionOne \
volumev2 internal http://controller:8776/v2/%\(tenant_id\)s

root@Controller:~# openstack endpoint create --region RegionOne \
volumev2 internal http://controller:8776/v2/%\(tenant_1id\)s

6130149516e34724a5bala37cfdeaaln
interface internal
region RegionOne
region_id RegionOne
service id fad18c2a65484bfcbi13bs23de768a6fc
service_name cinderv2
service type volumev2
http://controller:8776/v2/%(tenant_1id)s

» root@Controller:~# openstack endpoint create --region RegionOne \
volumev2 admin http://controller:8776/v2/%\(tenant_id\)s

root@Controller:~# openstack endpoint create --region RegionOne \
volumev2 admin http://controller:8776/v2/%\(tenant_1id\)s

330dc1e1b59144d087829029a52a9586

interface admin

region RegionOne

region_id RegionOne

service 1id fad18c2a65484bfcb13b623d6768a6Tc

service name cinderv2

service type volumev?2
http://controller:8776/v2/%(tenant id)s

4.13.2 Eykartactoon kat Siapdpdwon Controller node
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EYKOTAOTOON TTOKETWV

root@ Controller:~# apt install cinder-api cinder-scheduler
MNapapetponoinon tou apyeiov /etc/cinder/cinder.conf

» root@Controller:~# vim/etc/cinder/cinder.conf
[database]

connection = mysql+pymysql://cinder:CINDER_DBPASS@controller/cinder

[database]

connection = mysql+pymysgl://cinder:123456@controller/cinder

Avtikataotaon To RABBIT _PASS pe Tov kwdlkd mpocBaocng mou €xoupe B€osl yla TO
Aoyaplacuod openstack oto RabbitMQ.

RABBIT_PASS: 123456
[DEFAULT]

my_ip =172.16.10.231
transport_url = rabbit://openstack:RABBIT_PASS@controller
auth_strategy = keystone

[DEFAULT]

rootwrap_config = /etc/cinder/rootwrap.conf
api_paste confg = fetc/cinder/api-paste.ini
iscsi _helper = tgtadm

volume name template = volume-%s

volume group = cinder-volumes

verbose = True

auth_strategy = keystone

state path = /var/lib/cinder

lock path = /var/lock/cinder

volumes dir = /var/lib/cinder/volumes

my ip = 172.16.10.231

transport_url rabbit://openstack:123456@controller

auth_strategy = keystone

[keystone_authtoken]

auth_uri = http://controller:5000
auth_url = http://controller:35357
memcached_servers = controller:11211
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auth_type = password
project._domain_name = Default
user_domain_name = Default
project_name = service
username = cinder

password = CINDER_PASS

Avtikataotaon to CINDER_PASS pe tov kwdikd mpocBacnc mou €xouue Béoel yia tov cinder
user otnv unnpeoia Tautdtnta- ldentity service.

CINDER_PASS: 123456
[oslo_concurrency]

lock_path = /var/lib/cinder/tmp

[oslo _concurrency]

lock path = fvar/lib/cinder/tmp

Populate the Block Storage database

» root@Controller:~# su -s /bin/sh -c "cinder-manage db sync" cinder
PUOION tapapéTpwy yia Xxprion tou Block Storage amno tov Compute node
Mapapetpomnoinon Tou apxeiou /etc/nova/nova.conf

» root@Controller:™# vim /etc/nova/nova.conf

[cinder]

0s_region_name = RegionOne

name

region_name = RegionOne

4.13.3 OAOKApWON EYKOTACTACNG
Enavekkivnon tou Compute API service

> root@Controller:~# service nova-api restart
Enavekkivnon twv Block Storage services

» root@Controller:™# service cinder-scheduler restart
» root@Controller:~# service cinder-api restart
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4.13.4 Eykatactoon kat Siapdpdwon Block Storage node

H umnpeoia mapéxel logical volumes ge auTAv T CUOKELT XPNOOTOLWVTAC Tov 08nyo LVM
KQOLL TOUG TTOPEXEL OE TIEPLITTWOELS éow UeTadopdc iSCSI. Mmopeite va akoAoUBNOETE AUTEC TLG
08NyleG PE HULIKPEG TPOTIOTOLACELS Yl TNV 0pLOVTLA KALUAKWON TOU TEPLBAAAOVTOG oag LE
npooBetoug kOpUPBoug amobrkeuonc (storage nodes). (guide, n.d.)

EyKatdotoon MaKETWVY

» root@BlockStoragel:~# apt install lvm?2

Anptoupyia LVM physical volume /dev/sdb

» root@BlockStoragel:~# pvcreate /dev/sdb

root@BlockStoragel:~# pvcreate /dev/sdb
Physical volume " /dev/sdb" successfully created

root@BlockStoragel:~#

Anptoupyia LVM volume group cinder-volumes
» root@BlockStoragel:~# vgcreate cinder-volumes /dev/sdb

root@BlockStoragel:~# vgcreate cinder-volumes /dev/sdb
Volume group "cinder-volumes" successfully created

root@BlockStoragel:~#

Alapdpdwaon LVM yla va BAETEL LOVO TIG CUOKEUEG TTOU TIEPLEXOUV TO cinder-volumes volume
group napopeTponowwvtag to apxeio /etc/lvm/lvm.conf

> root@BlockStoragel:~# vim /etc/lvm/lvm.conf
devices {

.f'iiter =["a/sdb/", "r/.*/"]

# Use anchc

Eykataotaon kat Stoapopdwaon components
> root@BlockStoragel:~# apt install cinder-volume
MNapapetpornoinon tou apyelou /etc/cinder/cinder.conf

> root@BlockStoragel:~# vim /etc/cinder/cinder.conf
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[database]

connection = mysgl+pymysql://cinder:CINDER_DBPASS@controller/cinder

[database]

connection = mysql+pymysqgl://cinder:123456@controller/cinder

CINDER_DBPASS: 123456
[DEFAULT]

my_ip = MANAGEMENT INTERFACE_IP_ADDRESS
transport_url = rabbit://openstack:RABBIT_PASS@controller
auth_strategy = keystone

enabled_backends = lvm

glance_api_servers = http://controller:9292

[DEFAULT]

rootwrap config = fetc/cinder/rootwrap.conf
api_paste confg = fetc/cinder/api-paste.ini
iscsi_helper = tgtadm

volume name template = volume-%s

volume group = cinder-volumes

verbose = True

auth_strategy = keystone

state path = fvar/lib/cinder

lock _path = fvar/lock/cinder

volumes _dir = /var/lib/cinder/volumes

my ip = 172.16.16.233
transport_url = rabbit://openstack:123456@controller

auth_strategy = keystone

enabled backends = lvm

glance api servers = http://controller:9292

MANAGEMENT_INTERFACE_IP_ADDRESS — BlockStoragel - my_ip: 172.16.10.233
[keystone_authtoken]

auth_uri = http://controller:5000
auth_url = http://controller:35357
memcached_servers = controller:11211
auth_type = password
project_domain_name = Default
user_domain_name = Default
project_name = service
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username = cinder
password = CINDER_PASS

[keystone authtoken]

auth uri = http://controller:50808
auth url = http://controller:35357
memcached servers = controller:11211
auth_type = password

project domain_name = Default
user demain _name = Default
project name = service
username = cinder

password = 123456

CINDER_PASS: 123456
[lvm]

volume_driver = cinder.volume.drivers.lvm.LVMVolumeDriver
volume_group = cinder-volumes

iscsi_protocol = iscsi

iscsi_helper = tgtadm

[lvm]

volume driver = cinder.volume.drivers.lvm.LVMVolumeDriver
volume group = cinder-volumes

iscsi_protocol = iscsi

iscsi_helper = tgtadm

[oslo_concurrency]
lock_path = /var/lib/cinder/tmp

[oslo _concurrency]

lock _path = /var/lib/cinder/tmp

4.13.5 OAOKARpWON eYKOTACTAONG

> root@BlockStoragel:~# service tgt restart
> root@BlockStoragel:~# service cinder-volume restart

4.13.6 EmaAnBeucon Asttoupyiag
Admin credentials

> root@Controller:™# . admin-openrc
> root@Controller:~# openstack volume service list
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root@Controller:~# . admin-openrc

root@Controller:~# openstack volume service list

B e +------ $---mmm - - - +------- B +
| Binary S | Zone | Status | State | Updated At |

L E T ST Frmmmmm e Fommmn- Fommm e Fmmmm- L L T +
| cinder-scheduler | Controller | nova | enabled | up | 2017-08-16T17:56:15.000000 |
| cinder-volume | BlockStoragel@lvm | nova | enabled | up | 2017-08-16T17:56:19.000000 |
R e Fommmmmmmm e e Fommmmmmm - o et +

4.14 Launch an instance

Anuoupyla virtual networks

v Mpénetva dnuovpyndsi mpwta to provider network kat petd to self-service network

Anuoupyia provider network

Admin credentials

» root@Controller:™# . admin-openrc

Anuoupyio network

» root@Controller:~# openstack net-create public --router:external --shared

Anuoupylia subnet oto network

» root@Controller:~# openstack subnet-create public 172.16.10.0/24 --name public-subnet
--allocation-pool start=172.16.10.100,end=172.16.10.125 --disable-dhcp --gateway
172.16.10.1 --dns-nameserver 8.8.8.8

> root@Controller:™# openstack subnet list

root@Controller:~# openstack subnet list

| Name
______________________________________ mm o m e e e e e e e e e e e e e e e e e e eeeean

¥
| 15ea38fd-296d-4887-826d-ac4bc873370f | private-subnetl | 71e00a67-7d2e-4c08-86e9-ac489c589ef3 | 10.0.0.0/24
| b550fdb6-39fd-445b-9db7-21559a874d16 demo-subnet b5b825fe-5b32-4023-9421-fblecobdB2ea <] 24

Anuoupyla self-service network

Demo credentials

> root@Controller:™# . demo-openrc

Anuoupylo network

> root@Controller:™# neutron net-create private-netl
Anuoupyia subnet oto network

Demo credentials
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» root@Controller:~# . demo-openrc

» root@Controller:~# neutron subnet-create --name private-subnetl --dns-nameserver
8.8.8.8 private-netl 10.0.0.0/24

» root@Controller:™# neutron subnet-create --name private-subnetl --dns-nameserver
8.8.8.8 private-netl 15.0.0.0/24

» root@Controller:™# neutron subnet-create --name private-subnetl --dns-nameserver
8.8.8.8 private-netl 20.0.0.0/24

DNS_RESOLVER: 8.8.8.8

SELFSERVICE_NETWORK_GATEWAY: 20.0.0.1, 15.0.0.1, 10.0.0.1
SELFSERVICE_NETWORK_CIDR: 20.0.0.0/24, 15.0.0.0/24, 10.0.0.0/24
Anuoupylo router

Admin credentials

» root@Controller:™# . admin-openrc

> root@Controller:™# neutron router-create routerl

root@Controller:~# openstack router list
L ittt R e L et e e L LR L +
| status | State | Distributed | HA | Project |

-8393-497e-al7c-f83cae299420 | demo_router | ACTIVE | UP | False | False | d686cfd5345a4406983Fdf7bc70a8992 |
| e7a653d3-88c4-422e-bedc-35261308711c | routerl | ACTIVE | UP | False | False | d686cfd5345a4406983fdf7bc70a8992 |
s - mmmmmmo - Foommmmm Fo------ o-mmmmmmmeo o------ e +

Npo6oBean tou self-service network subnet wg interface oto 6popoloynth (router)
> root@Controller:™# neutron router-interface-add routerl private-subnetl
Oplifoupe gateway oto provider network oto Spopoioynti

> root@Controller:~# neutron router-gateway-set router1 public

4.14.1 EnaAr\Bguaon Asttoupylag

> root@Controller:™# . admin-openrc
> root@Controller:~# ip netns

root@Controller:~# ip netns
qdhcp-b5b025fe-5b32-4023-9421-fblec9bd@2ea (id: 3)
qrouter-e7a653d3-88c4-422e-bed4c-35261308711c (id: 2)

qrouter-933f22c5-0393-497e-a17c-f83cae299420 (id: 1)
qdhcp-71e00a67-7d2e-4ch8-86e9-ac489c589ef3 (id: @)

KataywpoUue TIc mopTeg oTo router yia va poodlopifouv tn gateway IP oto provider network

> root@Controller:~# neutron router-port-list router
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Ping autr) t &tevBuvon IP ano tov controller node i orolodnmnote host oto physical provider
network

» root@Controller:~# ip netns exec qdhcp-b5b025fe-5b32-4023-9421-fblec9bd02ea ping \
-c420.0.0.18

root@Controller:~# ip netns exec qdhcp-b5be25fe-5b32-4623-9421-fblecobd@2ea ping -c 4 20.0.0.18
.0.18) 56(84) bytes of data.

PING 20.0.0.18 (20.0
64 bytes from 20.08.0.18: icmp_seq=1 ttl=64 time=0.851 m
64 bytes from 20.8.0.18: 1 L =7 4 time=0.439 m
64 bytes from 20.0.0.18: icmp_seq=3 tt time=0.515 m
64 bytes from 20.0.0.18: icmp_seq=4 ttl=64 time=0.481 m

--- 20.0.0.18 ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 2999ms

rtt min/avg/max/mdev = 0.439/0.571/0.851/0.165 ms

Anuoupyio ml.nano flavor

> root@Controller:~# openstack flavor create --id 0 --vcpus 1 --ram 64 --disk 1 m1.nano
» root@Controller:~# openstack flavor list

rootéController:~# openstack flavor list

Demo credentials

> root@Controller:™# . demo-openrc

Generate and add a key pair

> root@Controller:~# ssh-keygen -q -N ""

> root@Controller:~# openstack keypair create --public-key /root/.ssh/id_rsa.pub demo

> root@Controller:™# openstack keypair list

root@Controller:~# . admin-openrc
root@Controller:~# openstack keypair list

Bb:21:bB:86:96:15:17:a0:15:99:0e:57:T4:73:48:03 |
43:7a:f8:e7:f0:d3:e9:4a:c7:f7:fb:27:ed:ad:71:96 |

Add security group rules
Add rules to the default security group
> root@Controller:™# openstack security group rule create --proto icmp default

Permit secure shell (SSH) access
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» root@Controller:~# openstack security group rule create --proto tcp --dst-port 22 default

4.14.2 Launch the instance on the provider network

Demo credentials
» root@Controller:~# . demo-openrc

» root@Controller:~# openstack server create --flavor m1.nano --image cirros --nic \
net-id=private-net1 --security-group default --key-name demo test-vm5

security-group default --key-name demo test-vas

G:terminated_at

» root@Controller:~# openstack server create --flavor m1.nano --image cirros --nic \
net-id=private-net1 --security-group default --key-name demo test-vm6

lavor mi.nano -

TE
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4.14 .3 Status of instance

» root@Controller:~# openstack server list

root@Controller:~# openstack server list
Status Networks
7ladaf9f5aa ACTIVE
-ab43-1adeblbd2ees ACTIVE
09362cb5-1a75-4c84-ae3d-dd98199899dd test-vm3 ACTIVE demo=15.0.8.11 cirros

795dc729-1a8c-4718-be57-796ffa0548e4 test-vm2 ACTIVE private-net1=10.06.0.13 cirros
aca8Bc26-cbfa-4fc5-9019-2a8d2ce3aabs test-vml ACTIVE private-net1=10.08.0.6 cirros

Instances
Instance ID = v Filter & Launch Instance -

Displaying 6 items

O Instance Name Image Name IP Address Flavor Key Pair Status Availability Zone Task Power State Time since created Actions

0O test cirros 20.0.0.15 a3 demo Active nova None Running 1 hour, 17 minutes

0O test-vm5 cirros 20.0.0.18 1.nai demo Active nova None Running 1 hour, 17 minutes e t .

0O testvm4 cirros 15.0.0.7 m1.nan demo Active nova None Running 1 hour, 19 minutes

0O testvm3 drros 15.0.0.11 al demo Active nova None Running 1 hour, 19 minutes

O test cirros 10.0.0.13 ) demo Active nova None  Running 2 days, 5 hours eate Snapshot |

O testv dirros 10.0.0.6 a demo Active nova None  Running 2 days, 5 hours

Displaying 6 items

Figure 16: Instances

demn_roster
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Figure 17: Network Topology & Graph

Kdavoupe eloodo oTo image Tou £XOUE EYKATAOTAOEL, OTNV Mepimtwon pag to CIRROS yia
va emaAnBOgUooupe TNV owWoTh AslToupyia TOU Kot Pe TNV eVIOA “ping”.

username: cirros
password:cubswin:)
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default password: "cubswin:)’ . wse "sudo” for root.

ifconfig
et hi

Link encap:Ethernct

Huladdr FA:1

Error
Errors

=ueune ]
(7.5 KiB)

Loop

||:-.
MTU : 164
g droppe

inetb ad

UF LODFE

RX pack dropped :

! dropped :
1]

5 i ng
ab data bytes
”—I::] ttl1=64 tim

g=1 ttl1=64 time=0
g=2 ttl=64 time

packet loss

Figure 18: test-vm1
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default p 1 ' im:2", "sudo’ for root.

RUNH IHG

e 1

1685 errors:

@ (0.0 B

data

from 1 L : Lt
From 1
= Trom 1

1,0
lo

Figure 19: test-vm2

4.14 Object Storage service

To OpenStack Object Storage eival éval multi-tenant object storage cUotnua. Elval eéalpetika
ETIEKTACLUO Kal umopel va Slaxelplotel peydAec moootnteg pn dopnuévwy debopévwy Ue
XOUNAO KOOTOC HECw evog APl RESTful HTTP. (guide, n.d.)

NepAappavel ta akoAouBa atolyeia

Proxy servers (swift-proxy-server)

Amobéxetal APl object storage OpenStack kal akatépyacta oattiuoata HTTP yw 1t
HeTadoptwon apxeiwy, Tnv Tpomomnoinon Twv petadedopuévwy Kal tn dnuloupyla container.
Eniong, eCumnpetel Aloteg apyelwv ) container og mpoypdupata mepLiynong otou. MNa va
BeATlwBel n amodoon, o SLAKOULOTAG UECOAABNONG UMOPEL va XPNOLUOTIOLNOEL UL
TIPOALPETIKA TIPOCWPLVA UVA N TIou cuvABwe avamtuooeTal e memcache. (guide, n.d.)
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Account servers (swift-account-server)
Alaxelpiletatl Aoyaplacpolg ou opilovtal pe Tnv amobrikeuon avtikelpévwy (Object Storage).

Container servers (swift-container-server)
Alaxelpiletal Tn xaptoypadnon twv Sdoxelwv ) twv dakéAwy, péca oto Storage Object.

Object servers (swift-object-server)
AlayelpleTal mpay ATk avTikelpeva, omwg apxeia, otoug kopBoug anobrikeuong.

Various periodic processes

Extehel epyaoieg kaBaplopol oto peydAo kotdotnuo Sedopévwy. OL  umnpeoieg
avanapaywyne e€aodaliifouv cuvénela kal SLaBeCIUOTNTA UECW TOU CUUMAEYHATOC. AAAEG
nieplodikég  Sladikaoieg TepAAUBAVOUV TOUG EAEYKTEC, TOUC EVNUEPWTEG KOL TOUC
EKKOAQTITOUEVOUC.

WSGI middleware
Alaxelpiletal Tov €EAeyxo TAUTOTNTOC KAl cLVNRBWC eival tavtotnta OpenStack.

swift client

Erutpénel otoug xpnoteg va umoBaAhouv evtoAég oto APl REST péow evog meAATn ypaupng
eVIOAWV e€ouclodotnuévou admin user, reseller user, or swift user.

swift-init

To 0gvapLo TTIOU TIPOETOLUAZEL TO KT{pLo Tou apxelou Tou SakTtuAiou, malpvel ovouata daipova
WG TIOPAETPO KL TIPOOPEPEL EVTOAEG.

swift-recon

‘Eva epyaleio cli mou ypnoldomoleital ywa TNV avaktnon OSladopwyv PETPAOEWY Kal
TIANPOdOPLWYV TNAEUETPlOC Yo €va CUUMAEYUA TIOU €Xel oUykevtpwBel amod To peocaio

AOYLOULKO AUECNG ETIAVEEETAONC.

swift-ring-builder
Anuovpyia SakTuAldlol amobrnkeuong Kal xpnowoTnTa avakukAwaong. (guide, n.d.)

4.14.1 Eykataoctoon kot Stapdpdwon - Controller node
Admin credentials

> root@Controller:™# . admin-openrc

Anuovupyla swift user

> root@Controller:~# openstack user create --domain default \
--password-prompt swift
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root@Controller:~# . admin-openrc

root@Controller:~# openstack user create --domain default --password-prompt swift
User Password:

Repeat User Password:

domain_id default
enabled True
id 6e7f0a79a417f4493937cfc4d2cb14192
name swift
options
password_expires_at
e o o o o e 1 1 2

MNpdoBeon admin role otov swift user
» root@Controller:™# openstack role add --project service --user swift admin
Anuloupyla swift service

» root@Controller:~# openstack service create --name swift \
--description "OpenStack Object Storage" object-store

root@Controller:~# openstack role add --project service --user swift admin
root@Controller:~# openstack service create --name swift \
--description "OpenStack Object Storage" object-store

description | OpenStack Object Storage

enabled True

id adacb3f181a0493784dff134a9b121f6
swift
object-store

Anulovupyia Object Storage service APl endpoints

> root@Controller:~# openstack endpoint create --region RegionOne \
object-store public http://controller:8080/v1/AUTH_%\(tenant_id\)s

» root@Controller:~# openstack endpoint create --region RegionOne \
object-store internal http://controller:8080/v1/AUTH_%\(tenant_id\)s

> root@Controller:~# openstack endpoint create --region RegionOne \
object-store admin http://controller:8080/v1
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root@Controller:~# openstack endpoint create --region RegionOne )\
object-store public http://controller:8080/vi/AUTH %\(tenant_1id\)s

enabled
id

| | True |
| | 42eece24870240639691F84915993063 |
| interface | public |
| region | RegionOne |
| region_id | RegionOne |
| service_id | adacb3f181a0493784dff134a9b121f6 |
| service name | swift |
| service type | object-store |
| | http://controller:8080/v1/AUTH %(tenant_id)s |

+

root@Controller:~# openstack endpoint create --region RegionOne )\
object-store internal http://controller:8086/vi/AUTH %\ (tenant_id\)s

enabled
id ebs0fbdc79ef499fad44082f3cB8c4fab
interface internal
region RegionOne
region_id RegionOne
service_1id adacb3f181a0493784dff134a9b121f6
service name swift
service type object-store
http://controller:8080/v1/AUTH %(tenant_id)s

root@Controller:~# openstack endpoint create --region RegionOne \
object-store admin http://controller:8880/vi

enabled

id ddc6ad43c6cc439baf699613e36c8989

interface admin

region RegionOne

region_1id RegionOne

service_id adacb3f181a0493784dff134a9b121f6

service_name swift

service type object-store
http://controller:8080/vl

4.14.2 Eykatdotaon kat Slapopdwon components

Eykatdotaon rmakétwy

> root@Controller:~# apt-get install swift swift-proxy python-swiftclient \
python-keystoneclient python-keystonemiddleware \
memcached

Anutoupylia /etc/swift directory

» root@Controller:~# mkdir /etc/swift

Proxy service configuration file

» root@Controller:~#curl -o /etc/swift/proxy-server.conf \
https://git.openstack.org/cgit/openstack/swift/plain/etc/proxy-server.conf-sample
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root@Controller:/# mkdir fetc/swift
root@Controller:/# curl -o fetc/swift/proxy-server.conf https://git.openstack.org/cgit/openstack/swift/plain/etc/proxy-server.conf-sample
% Total % Received % Xferd Average Speed Time Time Time Current

Dload Upload Total Spent Left Speed
160 35755 180 35755 a 0 20645 0 0:00:01 0:00:01 --:--:-- 20643

Mapapetpornoinon tou /etc/swift/proxy-server.conf

» root@Controller:™# vim /etc/swift/proxy-server.conf
[DEFAULT]

bind port = 8080

user = swift
swift_dir = /etc/swift

[DEFF«ULT]

[pipeline:main]

pipeline = catch_errors gatekeeper healthcheck proxy-logging cache container_sync bulk
ratelimit authtoken keystoneauth container-quotas account-quotas slo dlo versioned writes
proxy-logging proxy-server

work and

i h_s che container_sync bulk tempurl ratelimit tempauth copy container-quotas account-|
pipeline = catch_errors gatekeeper healthcheck proxy-logging cache container_sync bulk ratelimit authtoken keystoneauth container-quotas account

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

account_autocreate = True

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

account_autocreate = True

[filter:keystoneauth]
use = egg:swift#tkeystoneauth

operator_roles = admin,user

#
[filter:keystoneauth]

egg:swift#tkeystoneauth
reseller_prefix option lists account namespaces this middleware is
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s = admin, swiftop

admin,user

[filter:authtoken]
paste.filter_factory = keystonemiddleware.auth_token:filter_factory

auth_uri = http://controller:5000
auth_url = http://controller:35357
memcached_servers = controller:11211
auth_type = password
project_domain_name = default
user_domain_name = default
project_name = service

username = swift

password = SWIFT_PASS
delay_auth_decision = True

[filter:authtoken]

paste.filter_factory = keystonemiddleware.auth_token:filter_ factory
auth_uri = http://controller:5000

auth_url = http://controller:35357

memcached servers = controller:11211

auth_type = password

project_domain_name = default
user_domain_name = default
project_name = service
username = swift

password = 123456
delay_auth_decision = True

SWIFT_PASS: 123456

[filter:cache]
use = egg:swiftfmemcache

memcache_servers = controller:11211

[filter:cache]
use egg:swift#memcache
an i e default leog routing for this filter here:

4.14.3 Eykartactoon kot dlapdpdwon Storage node -ObjectStoragel, ObjectStorage2-

Eykatdotaon makETtwv

» root@ObjectStoragel:~# apt-get install xfsprogs rsync
> root@ObjectStorage2:~# apt-get install xfsprogs rsync
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Format the /dev/sdb and /dev/sdc devices as XFS

» root@ObjectStoragel:~# mkfs.xfs /dev/sdb
» root@ObjectStorage2:~# mkfs.xfs /dev/sdc

» root@ObjectStoragel:~# mkfs.xfs /dev/sdb
» root@ObjectStorage2:~# mkfs.xfs /dev/sdc

root@objectStorageli:~# mkfs.xfs fdev/sdb

meta-data=/dev/sdb

=internal log

realtime =none

isize=512
sectsz=512
crc=1
bsize=4096
sunit=0
bsize=4096
bsize=4096
sectsz=512
extsz=4096

root@objectStoragel:~# mkfs.xfs fdev/sdc

meta-data=/dev/sdc

isize=512
sectsz=512
crc=1
bsize=4096
sunit=0
bsize=4096

agcount=4, agsize=327680 blks
attr=2, projid3zbit=1
finobt=1, sparse=8
blocks=13107208, imaxpct=25
swidth=0 blks

ascii-ci=0 ftype=1
blocks=2560, version=2

sunit=0 blks, lazy-count=1
blocks=8, rtextents=0

agcount=4, agsize=327680 blks
attr=2, projid3zbit=1
finobt=1, sparse=0
blocks=1316728, imaxpct=25
swidth=0 blks

ascii-ci=0 ftype=1
blocks=2560, version=2

=internal log bsize=4096

= sectsz=512 sunit=0 blks, lazy-count=1
realtime =none extsz=4096 blocks=8, rtextents=0
root@objectstoragei:~# ||

Create the mount point directory structure

> root@ObjectStoragel:~# mkdir -p /srv/node/sdb
» root@ObjectStorage2:~# mkdir -p /srv/node/sdc

MNapapetpomnoinon tou /etc/fstab
» root@ObjectStoragel:~# vim /etc/fstab
> root@ObjectStorage2:~# vim /etc/fstab

/dev/sdb /srv/node/sdb xfs noatime,nodiratime,nobarrier,logbufs=8 0 2
/dev/sdc /srv/node/sdc xfs noatime,nodiratime,nobarrier,logbufs=8 0 2

name de

errors=r

/media/floppy® auto rw,u ,noauto,exec,utfs
/dev/sdb [srv/node/sdb xfs noatime,nodiratime,nobarrier,logbuf
J/dev/sdc /srv/node/sdc xfs noatime,nodiratime,nobarrier,logbufs=8 @
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Mount the devices

» root@ObjectStoragel:~# mount /srv/node/sdb
> root@ObjectStorage2:~# mount /srv/node/sdc

Anutoupyla i mapapetpomnoinon tou etc/rsyncd.conf mpooBE£tovtog Ta mapakatw

» root@ObjectStoragel:~# vim etc/rsyncd.conf
> root@ObjectStorage2:~# vim etc/rsyncd.conf

uid = swift

gid = swift

log file = /var/log/rsyncd.log

pid file = /var/run/rsyncd.pid

address = MANAGEMENT _INTERFACE_IP_ADDRESS

[account]

max connections = 2

path = /srv/node/

read only = False

lock file = /var/lock/account.lock

[container]

max connections = 2

path = /srv/node/

read only = False

lock file = /var/lock/container.lock

[object]

max connections = 2

path = /srv/node/

read only = False

lock file = /var/lock/object.lock
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= swift

= swift

file = /var/log/rsyncd.log

file = /var/run/rsyncd.pid
address = 172.16.10.234

[account]

max connections = 2

path = fsrv/node/

read only = False

lock file = [var/lock/account.lock

[container]

max connections = 2

path = /srv/node/

read only = False

lock file = fvar/lock/container.lock

[object]

max connections = 2

path = /srv/node/

read only = False

lock file = fvar/lock/object.lock

MANAGEMENT _INTERFACE_IP_ADDRESS - IP of ObjectStoragel: 172.16.10.234
MANAGEMENT _INTERFACE_IP_ADDRESS - IP of ObjectStorage2: 172.16.10.235

MNapapetpomnoinon tou /etc/default/rsync

» root@ObjectStoragel:~# vim /etc/default/rsync
» root@ObjectStorage2:~# vim /etc/default/rsync

RSYNC_ENABLE = True

t defaults fille for rsync daemon mode

ge

starting r d (you s eed to modify inetd's config yourself).
rue

v’ Start the rsync service

> root@ObjectStoragel:~# service rsync start
> root@ObjectStorage2:™~# service rsync start

4.14 .4 Eykataotoon kal Slapdpdwon components

Eykataotaon mokETwy

> root@ObjectStoragel:~# apt-get install swift swift-account swift-container \
swift-object
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» root@ObjectStorage2:~# apt-get install swift swift-account swift-container \
swift-object

Obtain the accounting, container, and object service configuration files from the Object Storage
source repository

» root@ObjectStoragel:~# curl -o /etc/swift/account-server.conf
https://git.openstack.org/cgit/openstack/swift/plain/etc/account-server.conf-sample

» root@ObjectStoragel:~# curl -o /etc/swift/container-server.conf
https://git.openstack.org/cgit/openstack/swift/plain/etc/container-server.conf-sample

» root@ObjectStoragel:~# curl -o /etc/swift/object-server.conf
https://git.openstack.org/cgit/openstack/swift/plain/etc/object-server.conf-sample

» root@ObjectStorage2:~# curl -o /etc/swift/account-server.conf
https://git.openstack.org/cgit/openstack/swift/plain/etc/account-server.conf-sample

» root@ObjectStorage2:~# curl -o /etc/swift/container-server.conf
https://git.openstack.org/cgit/openstack/swift/plain/etc/container-server.conf-sample

» root@ObjectStorage2:~# curl -o /etc/swift/object-server.conf
https://git.openstack.org/cgit/openstack/swift/plain/etc/object-server.conf-sample

root@objectStoragel: /etc/swift# curl -o /etc/swift/account-server.conf https://git.openstack.org/cgit/openstack/swift/plain/etc/accou
nt-server.conf-sample
% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed
100 9480 100 9480 0 5480 0 ©:00:01 ©0:00:01 --:--:-- 5482
root@objectStoragel: / vim Jetc/swift/account-server.conf
root@objectStoragel:/etc/ curl -o /etc/swift/container-server.conf https://git.openstack.org/cgit/openstack/swift/plain/etc/con
tainer-server.conf-sample
% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed
100 11028 100 11028 6546 0 0:00:01 0:00:01 --:--:-- 6544
@ / vim Jetc/swift/container-server.conf
root@objectStoragel:/etc/ curl -o Jetc/swift/container-server.conf https://git.openstack.orgfcgit/openstack/swift/plain/etc/fobj
ect-server.conf-sample
% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed
100 17888 100 17888 0 10466 0 0:00:01 0:00:01 --:--:-- 10473
root@objectstoragei: fetc/swift# I

Mapapetpomnoinon Tou /etc/swift/account-server.conf

> root@ObjectStoragel:~# vim /etc/swift/account-server.conf
> root@ObjectStorage2:~# vim /etc/swift/account-server.conf

[DEFAULT]

bind_ip = MANAGEMENT _INTERFACE_IP_ADDRESS
bind_port = 6202

user = swift

swift_dir = /etc/swift

devices = /srv/node

mount_check = True
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mount_check = true

MANAGEMENT_INTERFACE_IP_ADDRESS - IP of BlockStoragel: 172.16.10.234
MANAGEMENT_INTERFACE_IP_ADDRESS - IP of BlockStorage2: 172.16.10.235

[pipeline:main]
pipeline = healthcheck recon account-server

[pipeline:main]
pipeline = healthcheck recon account-server

[app:account-server]
use = egg:swift#account

[filter:recon]
use = egg:swift#frecon

recon_cache_path = /var/cache/swift

[filter:recon]

use = egg:swift#recon
recon_cache_path = fvar/cache/swift

Mapapetpornoinon tov /etc/swift/container-server.conf

» root@ObjectStoragel:~# vim /etc/swift/container-server.conf
» root@ObjectStorage2:~# vim /etc/swift/container-server.conf

[DEFAULT]

bind_ip = MANAGEMENT INTERFACE_IP_ADDRESS
bind_port =6201

user = swift

swift_dir = /etc/swift

devices = /srv/node

mount_check = True

[DEFAULT]
bind ip = 172.16

swift dir = fetc/swift
devices = /srv/node
mount_check = true

MANAGEMENT_INTERFACE_IP_ADDRESS - IP of BlockStoragel: 172.16.10.234
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MANAGEMENT_INTERFACE_IP_ADDRESS - IP of BlockStorage2: 172.16.10.235

[pipeline:main]
pipeline = healthcheck recon container-server

[pipeline:main]
pipeline = healthcheck recon object-server

[app:object-server]
use = egg:swift#object

[filter:recon]
use = egg:swift#frecon

recon_cache_path = /var/cache/swift

[filter:recon]
use = egg:swift#recon
recon_cache path = fvar/cachefswift

#recon_lock_path = fvar/lock

MNapapetponoinon tou /etc/swift/object-server.conf

» root@ObjectStoragel:~# vim /etc/swift/object-server.conf
» root@ObjectStorage2:~# vim /etc/swift/object-server.conf

[DEFAULT]

bind_ip = MANAGEMENT INTERFACE_IP_ADDRESS
bind_port = 6200

user = swift

swift_dir = /etc/swift

devices = /srv/node

mount_check = True

172.16.10.234
= 6200

mount_check = true

MANAGEMENT_INTERFACE_IP_ADDRESS - IP of BlockStoragel: 172.16.10.234
MANAGEMENT_INTERFACE_IP_ADDRESS - IP of BlockStorage2: 172.16.10.235

[pipeline:main]
pipeline = healthcheck recon object-server
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[pipeline:main]
pipeline = healthcheck recon object-server

[app:object-server]
use = egg:swift#object

[filter:recon]
use = egg:swift#frecon

recon_cache_path = /var/cache/swift
recon_lock path = /var/lock

[filter:recon]
use = egg:swift#recon

recon_cache_path = /[varfcache/swift
recon_lock path = /var/lock

BeBalwvopaote OTL €xoupe Ta cwoTtd Sikalwpata WOlokTnoilog tTng Soung KataAdyou onueiwy
TIPOCAPTNONG

» root@ObjectStoragel:~# chown -R swift:swift /srv/node
» root@ObjectStorage2:~# chown -R swift:swift /srv/node

Anuoupyia recon directory kot SlaopAALlon Ue Ta KATAAANAQ SikalwpaTa

> root@ObjectStoragel:~# mkdir -p /var/cache/swift
» root@ObjectStoragel:~# chown -R root:swift /var/cache/swift
> root@ObjectStoragel:~# chmod -R 775 /var/cache/swift
root@ObjectStorage2:~# mkdir -p /var/cache/swift
root@ObjectStorage2:~# chown -R root:swift /var/cache/swift
» root@ObjectStorage2:~# chmod -R 775 /var/cache/swift

>
>

4.14.5 Anpoupyia kat Stavopr initial rings

Anpoupylo account ring

» root@Controller:~# cd /etc/swift

Anuovpyla dakéhou account.builder

> root@Controller:~# swift-ring-builder account.builder create 10 3 1

NpdoBean dAwv Twv KOUPBWV OTO ring

> root@Controller:~# swift-ring-builder /etc/swift/account.builder add r1z1-
172.16.10.234:6202/sdb 100

> root@Controller:~# swift-ring-builder /etc/swift/account.builder add r1z1-
172.16.10.234:6202/sdc 100
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» root@Controller:~# swift-ring-builder /etc/swift/account.builder add r1z1-
172.16.10.235:6202/sdb 100

» root@Controller:~# swift-ring-builder /etc/swift/account.builder add r1z1-
172.16.10.235:6202/sdc 100

» root@Controller:~# swift-ring-builder account.builder

root@Controller:~# cd fetc/swift/

root@Controller: fetc/swift# swift-ring-builder account.builder

account.builder, build version 5

1624 partitions, 3.000000 replicas, 1 regions, 1 zones, 4 devices, 0.00 balance, 09.00 dispersion
The minimum number of hours before a partition can be reassigned is 1 (0:00:00 remaining)

The overload factor is 0.00% (0.000000)

Ring file account.ring.gz is up-to-date
Devices: id region zone ip address:
1 1 172.16.16.234:

replication ip:
172.16.10.234:
172.16.10.234:
172.16.10.235:
172.16.10.235:

weight partitions balance flags meta
100.00 768 0.00
100.00 768 0.00
100.00 768 0.00
100.00 768 0.00

1 1172.16.16.234:
1 1 172.16.16.235:
1 1 172.16.16.235:

oo oD
MNRRNMNO
0000
[N RN
[« = = e Ry ]
N RN NO

oo
RN R A

» root@Controller:~# swift-ring-builder account.builder rebalance
Anuoupyia container ring
» root@Controller:~# swift-ring-builder container.builder create 103 1

» root@Controller:™# swift-ring-builder /etc/swift/container.builder add r1z1-
172.16.10.234:6201/sdb 100

» root@Controller:~# swift-ring-builder /etc/swift/container.builder add r1z1-
172.16.10.234:6201/sdc 100

» root@Controller:~# swift-ring-builder /etc/swift/container.builder add riz1-
172.16.10.235:6201/sdb 100

> root@Controller:~# swift-ring-builder /etc/swift/container.builder add r1z1-
172.16.10.235:6201/sdc 100

> root@Controller:~# swift-ring-builder container.builder

root@Controller: /etc/swift# swift-ring-builder container.builder

container.builder, build version 5

1024 partitions, 3.000000 replicas, 1 regions, 1 zones, 4 devices, 0.00 balance, 0.00 dispersion
The minimum number of hours before a partition can be reassigned is 1 (9:00:00 remaining)

The overload factor is 0.00% (0.000000)

Ring file container.ring.gz is up-to-date

Devices: id region zone ip address:port replication ip:port weilght partitions balance flags meta
2l 1 172.16.10.234:6 172.16.10.234:6201 s 100.00 768 0.00
2l 1 172.16.10.234: 172.16.10.234:6201 100.00 768 0.00
1 1 172.16.10.235: 172.16.10.235:6201 100.00 768 0.00
1 1 172.16.10.235: 172.16.10.235:6201 100.00 768 0.00

> root@Controller:~# swift-ring-builder container.builder rebalance
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Anuioupyia object ring
> root@Controller:~# swift-ring-builder object.builder create 103 1

» root@Controller:~# swift-ring-builder /etc/swift/object.builder add r1z1-
172.16.10.234:6200/sdb 100

» root@Controller:~# swift-ring-builder /etc/swift/object.builder add ri1z1-
172.16.10.234:6200/sdc 100

» root@Controller:~# swift-ring-builder /etc/swift/object.builder add ri1z1-
172.16.10.235:6200/sdb 100

» root@Controller:~# swift-ring-builder /etc/swift/object.builder add r1z1-
172.16.10.235:6200/sdc 100

» root@Controller:~# swift-ring-builder object.builder

root@cController: /e wift# swift-ring-builder object.builder

object.builder, version 5

1024 partitions, 3.000000 replicas, 1 regions, 1 zones, 4 devices, 0.00 balance, 0.80 dispersion

The minimum number of hours before a partition can be reassigned is 1 (0:00:800 remaining)

The overload factor is 0.00% (0.000000)

Ring file object.ring.gz is up-to-date

Devices: id region zone ip addre rt replication i name weilght partitions balance flags meta
5] 1 1 172.16.16. 00 172.16.10. sdb 160.00 768 0.00
1 1 1 172.16.16. 00 172.16.10. sdc 160.00 768 0.00
2 1 1 172.16.16. 00 172.16.10. sdb 160.00 768 0.00
3 1 1 172.16.160.235:6200 172.16.10.235:6200 sdc 160.00 768 0.00

SN EN]

root@Controller:/etc/swift# I

> root@Controller:~# swift-ring-builder object.builder rebalance
Eykataotaon openssh-server gg 6Aoug Toug kKOpBoug

> root@Controller:~# apt-get install openssh-server

> root@ObjectStoragel:~# apt-get install openssh-server

> root@ObjectStorage2:~# apt-get install openssh-server

Awkatwpata otov pakeho /ete/swift ota Object nodes

» root@ObjectStoragel:~# chown administrator /etc/swift
> root@ObjectStorage2:~# chown administrator /etc/swift

Avtlypadn ring configuration files

> root@Controller:™# scp account.ring.gz container.ring.gz object.ring.gz
administrator@ObjectStoragel:/etc/swift

> root@Controller:™# scp account.ring.gz container.ring.gz object.ring.gz
administrator@ObjectStorage?2:/etc/swift

Avdaktnon tou apxeiou /etc/swift/swift.conf ané to Object Storage repository
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» root@Controller:~# curl -o /etc/swift/swift.conf \
https://git.openstack.org/cgit/openstack/swift/plain/etc/swift.conf-sample

MNapapetpornoinon tou apyelou /etc/swift/swift.conf
» root@Controller:~# vim /etc/swift/swift.conf

[swift-hash]

swift_hash_path_suffix = HASH_PATH_SUFFIX
swift_hash_path_prefix = HASH_PATH_ PREFIX

swift_hash_path suffix
swift _hash_path prefix marinis

v Avtkataotaon twv HASH PATH PREFIX kat HASH PATH SUFFIX pe povadika values
[storage-policy:0]

name = Policy-0
default = yes

#po : p
aliases = yellow, orange

Avtlypadn Tou apxeiou swift.conf otov dpakeho /etc/swift oto kaBe éva Object node

> root@Controller:~# scp swift.conf administrator@ObjectStoragel:/etc/swift
> root@Controller:™# scp swift.conf administrator@ObjectStorage2:/etc/swift

ANayr Sikauwpdtwy og GAOUG TOUG KOLBOUG

> root@Controller:™# chown -R root:swift /etc/swift

> root@ObjectStoragel:~# chown -R root:swift /etc/swift
> root@ObjectStorage2:~# chown -R root:swift /etc/swift

Enavekkivnon twv services otov Controller node

» root@Controller:™# service memcached restart
> root@Controller:~# service swift-proxy restart
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v' Ekkivnon tou service swift-init ota ObjectStorage node

» root@ObjectStoragel:~# swift-init all start
» root@ObjectStorage2:~# swift-init all start

4.14.6 EnaAnBguon Asttoupyiog

Demo credentials

» root@Controller:~# . demo-openrc
service status

> root@Controller:~# swift stat

root@Controller:~# . demo-openrc
root@Controller:~# swift stat
Account: AUTH e2c@82fd3fdo4b41aag4f90a94208ce8
Containers:
Objects:
Bytes:
Containers in policy "policy-0":

Objects in policy "policy-0":
Bytes in policy "policy-0":
X-Account-Project-Domain-Id: default
X-Openstack-Request-Id: txebc8425f8cd24b61890fe-00859a866d0
X-Timestamp: 1503740705.35088
X-Trans-Id: txebc8425f8cd24b61890fe-0059a866d0
Content-Type: text/plain; charset=utf-8
Accept-Ranges: bytes

Anpoupyia containerl kat demo containers

> root@Controller:~# openstack container create containerl
> root@Controller:~# openstack container create demo

root@Controller:~# openstack container create containeri

Anuoupyia testfilel kot testfile2

» root@Controller:™# vim testfilel
» root@Controller:~# vim testfile2

Upload test file -testfilel kau testfile2-

> root@Controller:™# openstack object create containerl testfilel
> root@Controller:~# openstack object create demo testfile2
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root@Controller:~# vim testfilel

root@Controller:~#

root@Controller:~#

root@Controller:~# openstack object create containerl testfileil

Mepilexdpevo containerl kot demo
» root@Controller:~# openstack object list containerl
» root@Controller:~# openstack object list demo

Download test file -testfilel kol testfile2-

» root@Controller:~# openstack object save containerl testfilel
» root@Controller:™# openstack object save demo testfile2

root@Controller:~# openstack object list containeri

testfilel |
+__
root@Controller:~# openstack object save containerl testfilel
root@Controller:~# ]

Containers
containert
+ Container
Q, | Click here for filters. x| 2 % Folder
Displaying 1 item
QObject Count: 1 O Name= Size
Size: 6 bytes O MyContainer1 6 bytes Dowricad =
Date Created: Aug 26, 2017 Displaying 1 item
O Public Access: Disabled
demo
Figure 20: Containerl
Containers
demo
+ Container
Q| Click here for filters. X & 4 Folder

containerd

Displaying 0 items

Name * Size
Object Count: 0 No ifems o display:
Size: 0 bytes Displaying 0 items
Date Created: Aug 31,2017
& Public Access: Link

Figure 21: Container Demo
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4.15 Orchestration service

To Orchestration service mapaxwpet éva template-based orchestration yla tnv meplypadn evog
cloud service tpé€xovtag to APl tou OpenStack wote va UmMopouv va AETOUPYHOOUV Ol
edappoyeg tou cloud. To AOYLOULIKO EVOWUATWVEL Kal AANES KUpLeC ebapuoyEG Tou Openstack
oe éva one-file mpdétumo cvotnua. To TEPlypAUUA QUTO ETUTPEMEL TNV Snuloupyla Twv
neploocotepwy OpenStack resource tUnMwy, onMwg yia mapadelyua, instances, floating IPs,
volumes, security groups kal xpnoteq. EmutAéov, Sivel tnv duvatdtntd TpoOXwWPENUEVWY
Aettoupylwv onwe to uPnAn StabeoludtnTa oto instance, instance auto-scaling kat nested
stacks. Autéc ol Aettoupyleg emitpénouy To OpenStack core project va pmopel va e€umnpetel
LEYAAO OYKO XpNOTWV.

H umnpeocia autn emtpénel Toug deployers ToU CUOTAUOTOG VA TO EVOWUATWOOUV HE TO
Orchestration service aueoa | péow custom plug-ins. (guide, n.d.)

To Orchestration service amoteleite amnod ta akéAouba pépn

heat command-line client
CLlI mou emkowwvel pe to heat-api kot tpexel to AWS CloudFormation APls. Ot teAwkol
TIPOYPOULATIOTECG UMOPOUV GECO VA Xpnolpomnol)oouv to Orchestration REST API.

heat-api component
OpenStack-native REST APl mou enefepydletal ta attiuata APl otéAvtovtag ta oto heat-
enginer uéow Remote Procedure Call (RPC).

heat-api-cfn component
‘Eval API Query AP mou eivat cupBato pe to CloudFormation tou AWS. Enefepyaletal altruata
API oTéAvovTag Ta oTov Bepulkd KvnThpa pecw RPC.

heat-api-cloudwatch component
Mua untnpeaoia APl tumou CloudWatch yla to heat project.

heat-engine
Evopxnotpwvel TNV eKKivnon TPOTUTIWY KoL TIAPEXEL EKONAWOELG THioW 0TOV KatavoAwtn AP

4.15.1 Eykataotoon kat Stapopdwon
MNpoarottoUpeva

Anutoupyia Baong dedopévwy heat

> root@Controller:~# mysql -u root -p

MariaDB [(none)]> CREATE DATABASE heat;

MariaDB [(none)]> GRANT ALL PRIVILEGES ON heat.* TO 'heat'@'localhost' \
IDENTIFIED BY '"HEAT _DBPASS';

MariaDB [(none)]> GRANT ALL PRIVILEGES ON heat.* TO 'heat'@'%' \
IDENTIFIED BY '"HEAT DBPASS';

MariaDB [(none)]> exit
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root@Controller:~# mysql -u root -p

Enter password:

Welcome to the MariaDB monitor. Commands end with ; or \g.
Your MariaDB connection id is 83

Server version: 10.0.31-MariaDB-Oubuntu©.16.04.2 Ubuntu 16.04

Copyright (c) 2000, 2017, Oracle, MariaDB Corporation Ab and others.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

MariaDB [(none)]= CREATE DATABASE heat;
Query OK, 1 row affected (0.00 sec)

MariaDB [(none)]= GRANT ALL PRIVILEGES ON heat.* TO 'heat'@'localhost' IDENTIFIED BY '123456°;
Query OK, © rows affected (0.00 sec)

MariaDB [(none)]= GRANT ALL PRIVILEGES ON heat.* TO 'heat'@'%' IDENTIFIED BY '123456';
Query OK, © rows affected (0.00 sec)

MariaDB [(none)]= exit
Bye
root@controller:~# [j

HEAT_DBPASS: 123456

Admin credentials

» root@Controller:™# . admin-openrc
Anpoupyia heat user

» root@Controller:~# openstack user create --domain default --password-prompt heat
User Password: 123456

MNpo6o6eon poAou admin otov heat user

> root@Controller:~# openstack role add --project service --user heat admin

root@Controller:~# . admin-openrc

root@Controller:~# openstack user create --domain default --password-prompt heat
User Password:

Repeat User Password:

domain_id default

enabled True

id 3d15f03320df4877878e58Tae7ce55bd
name heat

options {3

password_expires_at

root@Controller:

root@Controller:

root@Controller:

root@Controller:~# openstack role add --project service --user heat admin
root@Controller:~#

Anuoupyia heat ko heat-cfn service

> root@Controller:~# openstack service create --name heat \
--description "Orchestration" orchestration
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root@Controller:~# openstack service create --name heat --description "Orchestration" orchestration

description | Orchestration
enabled | True
id | c6T147556c37421e92ee29f727c16859 |
name | heat
| orchestration
R et +

» root@Controller:~# openstack service create --name heat-cfn \
--description "Orchestration" cloudformation

root@Controller:~# openstack service create --name heat-cfn --description "Orchestration" cloudformation

description Orchestration

enabled True

id 346c818f7e734bb9ae42f9cc4dede7de
heat-cfn
cloudformation

4.15.2 Anpuoupyia Orchestration service APl endpoints

» root@Controller:~# openstack endpoint create --region RegionOne \
orchestration public http://controller:8004/v1/%\(tenant_id\)s

» root@Controller:™# openstack endpoint create --region RegionOne \
orchestration internal http://controller:8004/v1/%\(tenant_id\)s

» root@Controller:~# openstack endpoint create --region RegionOne \
orchestration admin http://controller:8004/v1/%\(tenant_id\)s

root@Controller:~# openstack endpoint create --region RegionOne orchestration public http://controller:8004/v1/%\(tenant_id\)s
R ettt +
| value
R ettt +
enabled |
id | a71a94f6f6134b438383b3dade7cb83a |
interface | public |
region | RegionOne |
region_id | RegionOne |
service_1id | c6f147556c37421e92ee29f727c16859 |
service_name | heat |
service_type | orchestration |
1 | http://controller:8804/v1/%(tenant_id)s |

root@Controlle
root@Controlle
root@Controlle

| value
B e +
enabled |
id 044f06a7a8bd44f98ff596F48dfo0e8s |
interface internal |
region RegionOne |
region_id RegionOne |
service_id c6T147556Cc37421e92ee29f727c16859 |
service_name heat |
service_type orchestration |
1 http://controller:8804/v1/%(tenant_id)s |

| value
b 0 51 1 9 0 1 +

enabled
id

I
b5b3053810c94acd9555¢cae438f56bfc |
interface admin l
region RegionOne |
region_id RegionOne |
service_1id c6f147556c37421e92ee29f727c16859 |
service_name heat |
service_type orchestration |

1 | http://controller:8004/v1/%(tenant_id)s |
B e +

» root@Controller:~# openstack endpoint create --region RegionOne \
cloudformation public http://controller:8000/v1
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» root@Controller:~# openstack endpoint create --region RegionOne \
cloudformation internal http://controller:8000/v1

> root@Controller:~# openstack endpoint create --region RegionOne \
cloudformation admin http://controller:8000/v1

root@Controller:~# openstack endpoint create --region RegionOne cloudformation public http://controller:8000/v1
R e +
| Value
R e R R +

enabled

id 1b9e6ca96d82469182465d9048ac4c20

|
interface | public
|

\
\
\
region RegionOne
region_id | RegionOne
service_id | a46c018f7e734bb9aed42f9cc4dndarde
service_name | heat-cfn
service_type | cloudformation |
| http://controller:8000/v1 |
R e +
root@Controller:~#
root@Controller:~#
root@Controller:~# openstack endpoint create --region RegionOne cloudformation internal http://controller:8600/v|
e +

| value

enabled
id 434c48774444446587e00856eec500d9
interface internal
region RegionOne
region_id RegionOne
service_id a46c018f7e734bb9aeq2f9ccado4o7de
service_name heat-cfn
service_type cloudformation
| http://controller:8600/v1
B i +
root@Controller:~#
root@Controller:~# openstack endpoint create --region RegionOne cloudformation admin http://controller:8000/v1
e e L T +
| Value
R e R R +
enabled
id | e5547ff5ea04416dacd176f51025bbfb |
interface | admin
region | RegionOne
region_id | RegionOne
service_id | a46c018f7e734bb9aed42f9cc4dndarde
service_name | heat-cfn
service_type | cloudformation |
| http://controller:8000/v1 |
o - m e m e ———m—m e e——m---- - +

Anutoupyia heat domain wote va meplEXeL projects kal XpnoTeg yia otoiPeg (stacks)

» root@Controller:~# openstack domain create —description \
"Stack projects and users" heat

root@Controller:~# openstack domain create --description "Stack projects and users" heat

.
:
:
.
'
:
.
'
:
:
.
'
:
:
.
'
:
.
'
:
:
.
'
:
:
.
'
:
.
'
:
:
'

H

description | Stack projects and users
True
cle5a7c8d79a454584b74aBed8b1708f |

enabled
id

f———— — 4

.
:
:
.
'
:
.
'
:
:
.
'
:
:
.
'
:
.
'
:
:
.
'
:
:
.
'
:
.
'
:
:
'

H

Anuovpyia heat_domain_admin user wote va dlaxelpiletal projects kat xprnoteg oto heat
domain

> root@Controller:~# openstack user create --domain heat --password-prompt \
heat_domain_admin
User Password: 123456
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root@controller:~#

root@controller:~# openstack user create --domain heat --password-prompt heat domain_ admin
User Password:

Repeat User Password:

domain_id cle5a7c0d79a454584b74a8ed8b1708fF
enabled True
id bd766005458e483a804efe7b854a1f6e
name heat_domain_admin
options
password_expires_at

P

Admin role otov heat domain admin user octo domain heat

» root@Controller:~# openstack role add --domain heat --user-domain heat \
--user heat_domain_admin admin

Anuoupyia heat_stack_owner role

» root@Controller:~# openstack role create heat_stack_owner

root@Controller:~# openstack role create heat_stack_owner

| domain_id | Mone
| id | 14d19960afaB84388915¢c9677ea799b14 |
| heat_stack _owner

Anpoupyia heat stack owner role

» root@Controller:~# openstack role add --project demo --user demo \
heat_stack_owner

root@Controller:~# openstack role --project S demo heat stack owner
root@Controller:~#

root@Controller:~# openstack role --project admin heat stack owner
root@Controller:~#

root@Controller:~# openstack role --project kmarinis heat_stack_owner
root@Controller:~#

root@Controller:~# openstack role --project 5 swift heat stack _owner
root@Controller:~#

root@Controller:~# openstack role --project 5 heat heat_stack_owner

v’ Heat stack owner role og GAou¢ TouC XproTeC Tou Stayetpilovtal otolBec (stacks)
Anuoupyia heat stack user role

> root@Controller:™# openstack role create heat_stack_user

root@Controller:~# openstack role create heat_stack user

| Baff9e75b8654f45b3b91b2c6T469f5a
| heat_stack_user
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4.15.3 Eykataoctoon kat Siapdpdwon components

EyKOTAOTOON TOKETWV

» root@Controller:~# apt-get install heat-api heat-api-cfn heat-engine
MNapapetponoinon tou apyelov /etc/heat/heat.conf

» root@Controller:~# vim /etc/heat/heat.conf

[DEFAULT]

rpc_backend = rabbitdemo

# Reason: Repléced by :DEFﬁuLf]ftranspﬂrt_url

rpc_backend = rabbit

heat_metadata_server_url = http://controller:8000
heat_waitcondition_server_url = http://controller:8000/v1/waitcondition

# URL of the Heat we i tring value)
heat_waitcondition_se 0 5 troller:8000/vl/waitcondition

stack_domain_admin = heat_domain_admin
stack_domain_admin_password = HEAT _DOMAIN_PASS
stack_user_domain_name = heat

tring value)

# in t ac
stack_domain_

d for s
dmin_password

HEAT_DOMAIN_PASS: 123456

[database]

connection = mysql+pymysql://heat:HEAT DBPASS@controller/heat

# Dep ted group/name - [sql]/connection

connection = my5q1+pymysq1:f}heat;125456@c0ntrollerfheat

[oslo_messaging_rabbit]

rabbit_host = controller
rabbit_userid = openstack
rabbit_password = RABBIT_PASS
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RABBIT_PASS: 123456
HEAT_DBPASS: 123456

[keystone_authtoken]

auth_uri = http://controller:5000
auth_url = http://controller:35357
memcached_servers = controller:11211
auth_type = password
project_domain_name = default
user_domain_name = default
project_name = service

username = heat

password = HEAT PASS

[keystone_authtoken]

H R R

HARIFTHRIR
]

http://controller:5000

a http://controller:35357
memcached _servers = controller:11211
auth_type = password
project_domain_name = default
user_domain_name = default
project_name = service
username = heat
password = 123456

HEAT_PASS: 123456

[trustee]

auth_type = password

auth_url = http://controller:35357
username = heat

password = HEAT PASS
user_domain_name = default

ould not be an
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[trustee]

From heat.

auth_typ

(string value)

thentication URL (string value)
auth_url = http://controller:35357

ted group, . [trus
heat

tring value)

nes:

ring value)

ring value)

HEAT PASS: 123456
[clients_keystone]

auth_uri = http://controller:35357

one url in format like htt (string value)
ontroller:35357

[ec2authtoken]

auth_uri = http://controller:5000

int URI. (string value)

Populate the Orchestration database

> root@Controller:™# su -s /bin/sh -c "heat-manage db_sync" heat
4.15.4 OAokAnpwaon gykataataong

Enavekkivnon Orchestration services

> root@Controller:~# service heat-api restart
» root@Controller:~# service heat-api-cfn restart
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» root@Controller:~# service heat-engine restart

4.15.5 EmaAnBeuon Asttoupyiag
Admin credentials

» root@Controller:™# . admin-openrc
List service components

» root@Controller:~# openstack orchestration service list

root@Controller:~# . admin-openrc
~# openstack orchestration service list
_____ o e m e e mmm e e mmemmmeeemaaaon
Hostname Binary Engine ID

Controller
Controller

engine -77cc- - -2115a0db5ce7 Controller engine
heat-engine e975eadd-b796-4416- -6c349boese9a Controller engine
Controller heat-engine be901c61-f841- - -04754c2dc5f4 Controller engine
Controller | heat-engine | 2d7619d5-4fdd-4 - -2cb626717f26 | Controller engine

|

¥

| 000000
|

|

Controller | heat-engine 775¢C2374-c760- - -4150118e4eea Controller engine

|

|

|

¥

e

.000000
.000000
.000000
.000000
.000000
.000000

Controller heat-engine 330d0c55-b2bf- - -bc23008f99e6 Controller engine
Controller heat-engine 49c0a004-b933 6 -2bb6d854e47d Controller engine
Controller heat-engine a922939d- 6ef-b6df8f8089ea Controller engine

OROOR P OR

-

root@controll:

4.15.6 Anpuoupyia stack
Anuloupyolue €va template OMwg To MOPAKATW:
heat_template_version: 2017-09-08
description: Template to create a Nova custom flavor.
resources:
nova_flavor:
type: OS::Nova::Flavor
properties:
ephemeral: 1
is_public: true
name: custom-tiny.m1
ram: 512
vcpus: 1
Admin credentials
> root@Controller:™# . admin-openrc

Anulovpyia demo stack

> root@Controller:~# openstack stack create -t demo-temp-simple.yaml stack
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ontroller:~# openstack stack create -t demo-temp-simple.yaml stack

a967692a-bcba-41f@-ade6-b2268de3cbd3
| stack_name stack
| description Template to create a Nova custom flavor.
| creation_time 2017-09-08T16:55:49Z

| updated time None
stack status CREATE_IN PROGRESS

Metd amo Alya Aemtd umopolue va eAéyéoue av To stack €xel SnuloupynBel emituxwe

» root@Controller:~# openstack stack list

root@Controller:~# openstack stack list
R e R R R +

| | Stack Name | Stack Status | Creation Time | Updated Time |
B D T B B B +
| a967692a-bcba-41f0-ade6-b2208de3cbd3 | stack | CREATE_COMPLETE | 2017-09-08T16:55:49Z | None

o mm e e e e m--e-------=- do-mmmmmmm - ommmmm e - ommm - memm—mm - fommmm e m e m +

Stack Name = Fiter | # Launch Stack iew Stack
More Actions ~
Displaying 1 item
0O Stack Name Created Updated Status Actions
O stack 4 weeks Never Check Complete Check Stack | ~

Displaying 1 item

Figure 22: Stack

Checx Stack | =

stack

Topalogy Events Template

=

N/ stack

Check Complete

Figure 23: Stack Topology
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ZuumEpaopa.

OpenStack deployment kat OpenStack development €xouv kat ta U0 to S1kd Toug eminedo
omoudalotnTag, e S1odoPETIKES TTOAUTIAOKOTNTEG.
Fla TV avamtuén Tou UTTAPYOUV apKETOL TPOTIOL OTWC PAETOUUE EVOEIKTIKA TTAPAKATW:

= Devstack (emAoyn mpoypauUATIOTWY)

= Packstack (yla anédelén twv evvolwv)

= XelpokivnTn eykatdotaon k&b unnpeoiog

=  Autopatormolnuéva epyaleila eykataotaong i avamtuéng onwg OpenStack ansible, kolla
(xpnoluomowwvtag containerized services)

Agdopévou OTL yla TNV UAomoinon tng edappoyng €ylve Xelpokivntn eykataotoaon Kabe
unnpeolag oe neptBarov Ubuntu Server 16.04 LTS mopatnpiBnkav apketd opdApata kal
ETUAUBNKAV UE TIC TAPAUETPOTIOOELS TToU Ba TtapateBolv MApPaKATW. Mo CUYKEKPLUEVQ,
dokipaotnkav oL ekdooelc Ubuntu Server 14.04 kat Ubuntu Server 16.04 kal yla To Adyo tou
OTL mapaTnPROnKe UeYaAn aotdbela otny MPWIN, MPoxwpenoapue otnv devtepn mou Ba tnv
Xopaktnpllaue apketd otabepn.

Zntnua l
Jtnv enaAnBevon Asttoupylog tou Dashboard, n apywkn oeAida http:controller/horizon tng

edappoyng (GUI) ev epdaviotnke pe mITUXLO OTIWG OVAPEVOTAV.
Ma tnv eniluon Tou opaAUaTOC akohouBoU e Ta TtapakATw BRpata:

AMayn Sikalwpatwy oto "secret_key"

» chown -R www-data:www-data /var/lib/openstack-dashboard/secret_key

» chmod 600 /var/lib/openstack-dashboard/secret_key

» MpooBeon g  ypauung  "WSGIApplicationGroup  %{GLOBAL}" oto apxelo

/etc/apache2/conf-available/openstack-dashboard.conf onwg mneplypadetat kot otnv
evotnta 4.12.1.

Zntnua 2

Kata tnv dtadikaocio eykatdotaonc tou object-storage (swift service) mpénel va amokTooupe
TO proxy service configuration file amnoé to Object Storage source repository.
AuTO Tou SiveTe oav To akpLBEG repository elval To TAPAKATW:

https://git.openstack.org/cgit/openstack/swift/plain/etc/proxy-server.conf-
sample?h=stable/mitaka

0TNV CUVEXELX OUWC, §EV UMOPOULE VA TIOPAETPOTIOLNOOULE TO apXelo proxy-server.conf,
ylatl mapatnpoupe OtTL €xel dnuoupynoel eva apxelo html kat 6xt to config file mou
XPELO{OUAOTE.

KONSTANTINOS MARINIS 144



\3.! MANENIZTHMIO NEIPAIQE

UNIVERSITY OF PIRAEUS

To owoTo repository yla tnv €kdoon ou eykaBLOTOUUE WOTE Vo SNLOUPYNOEL TO 0wWoTO config
file elval to mapakatw:

https://git.openstack.org/cgit/openstack/swift/plain/etc/proxy-server.conf-
sample?h=stable/newton

Zntnua 3

Apxkd, ka&Be OpenStack service epdavilotav evepyd. Qotdcoo, MAPOAO, TOU OAEG Ol
EYKATECTNUEVEG UTINPECIEG ATAV EVEPYOTIOLNUEVES Kal AelToupyovoay, Ta launched instances
(OpenStack VMs) eiyav “koAnoel” oe kataotaon BUILD kat Sev aAAalav TNV KATAOTOON TOUG
oe ACTIVE.

MeTta amd MPOCEKTIKA avaAuon, €YlVe owoTn ekkivnon Twv instances, wote va €pbouv oe
kataotaon ACTIVE StopBwvovtag Tig Stapopdwaoels Tou nova service.

Ma tnv eniluon akohouBnBnkav Ta mapakdtw BRpata:

Anuovupyia Placement service user mou xpnotLuormnolel To emAeyuévo PLACEMENT _PASS
MNpdcoBeon tou Placement user oto service project pe admin role

Anutoupyia Placement APl entry in the service catalog

Anulovupyia Placement API service endpoints

Eykatdotoon makETou nova-placement-api

MNapapetpornoinon tou apxeiou nova.conf otov Controller kat otov Compute node
Register the cellO database

Anutoupyta celll cell

Discover compute hosts

VVVYVYYVVVYYVYYVY

ZAtnua 4

Mpwv amd tnv ekkivnon Tou instance, eviomicape éva mpofAnua pe ta Siktua mou
SnuoupynBnkav ndn yla to demo tenant.

To public network mou eixe dnpoupynBet oto OpenStack Ntav dtadopetikd and to SikTuo oTo
omolo avAkav ta hosts. ‘Etol adalpéoape mMpWTa OAQ AUTA Ta avermBupnta Siktua Kot
Slaypaape tnv tomohoyia tou SikTUou. 2Tn cuveéxela SnpoupynBnke Eava.

ZAtnua 5

Twpa ou ta diktud ftav €tola oto OpenStack kat ta launched instances €ywvav ACTIVE, dev
Atav o€ B€on va eMKOLVWVACOULV (ping) HeTatl Touc. AvaAuBnkav Kol TTAAL T GXETIKA apyela
kataypadng (logs), emainBeltnkav kat S1opBwbnkav oL SLapopdPWOELS KAL OTN CUVEXELD EYLVE
ping adou npooteBnKav security group rules. Eniong €ywve ping kat and tov Controller node pe
XPron tTn¢ evtoAng 'ip netns'.
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ZNtnua 6

Ether Type

IPv4
IPv4
IPv4

IPv4

IP Protocol

ICMP

ICMP

TCP

TCP

Port Range
Any

Any
1-65535

1-65535

Remote IP Prefix

0.0.0.0/0

0.0.0.0/0

0.0.0.0/0

0.0.0.0/0

Figure 24: Security Group Rules

+ Add Rule

Remote Security Group Actions.

lete Rule
Delete Rule
lete Rule

lete Rule

Xpelaotnke va ylvel resetting ota quota count. Yrpée AdBog Tiun otnv Vepu Kot auto umopel
va odelleTal oTo yeyovog OTL TOAALOTEPEG KATAXWPENOELS TWV instances KOAMnoav o€
kataotaon BUILD. H AUon autn npoteivete yla tnv €kdoon ICEHOUSE aAAd otnv mepintwon

pac SovAee xwplc mpoPAnua.

> mysgl -u nova -p<password> nova

> select * from quota_usages;

» update quota_usages set in_use='-1' where project_id='<my project id>';

KONSTANTINOS MARINIS

146



\3% MANEMIETHMIO NEIPAIQE

=~ UNIVERSITY OF PIRAEUS

BiBAoypadia - Avadopeg
A.Souhalakis. (2010). Cloud computing kat achdaAsla.

Amazon laas, Paas,SaaS. (n.d.). Avaktnon amnd https://aws.amazon.com/types-of-cloud-
computing/

cloudoye. (n.d.). Avaktnon amno https://www.cloudoye.com/kb/general/what-is-hypervisor-
in-cloud-computing-and-its-types

guide, O. I. (n.d.). Avaktnon amno https://docs.openstack.org/newton/install-guide-ubuntu/

Kyle, M. (2012, November 14). https://insights.ubuntu.com. Avaktnon amno Virtual, Strategy
magazine: https://insights.ubuntu.com/2012/11/14/analysis-cloud-computing-
private-public-or-both/

Microsoft, A. (n.d.). Avaktnon amno https://azure.microsoft.com/en-in/overview/what-is-
hybrid-cloud-computing/

Olanubi, S. (2012, 10 12). Tharawat magazine. Top 5 Largest Cloud Companies in the World.
Openstack. (n.d.). Avaktnon ano https://www.openstack.org/community/

OpenStack. (2017, 09 06). https://docs.openstack.org. Avaktnon amno
https://docs.openstack.org/newton/install-guide-ubuntu/overview.htmi

Openstack foundation. (n.d.). Avaktnon ano https://www.openstack.org/foundation/
OpenStack, N. (n.d.). Avaktnon amo https://docs.openstack.org/newton/
Red Hat, Inc. (n.d.). Avaktnon amo https://opensource.com

Salesforce. (n.d.). Avaktnon amo https://www.salesforce.com/uk/blog/2015/11/why-move-
to-the-cloud-10-benefits-of-cloud-computing.html|

VMware. (n.d.). Avaktnon ano http://www.vmware.com

Wikipedia. (n.d.). Avaktnon amno https://en.wikipedia.org/wiki/Cloud_computing
Winkler, V. (. (2011). Securing the Cloud.

Yunchuan Sun, J. Z. (2014). Data Security and Privacy in Cloud Computing.

avantuéng, P. (n.d.). Avaktnon amno
http://www.fsn.co.uk/channel_outsourcing/the_economy _is_flat_so_why are fina
ncials_cloud_vendors_growing_at_more_than_90_ percent_per_annum#.UbmtsPIJP
GA/

KONSTANTINOS MARINIS 147



