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Evyoprotieg

Apykd, o n0eda va evyapiomom Bepud Tov kabnynt Koplo Mdpro Akaidko o omoiog fov
TPOGEPEPE TO GLYKEKPIUEVO BEUA Yiow TNV EKTOVNOT TNG AMA®UOTIKNG OV £pyaciog Kot Tig
YVOGELS TOVL OMOKOUIGO LEGM AVTAG OE TOUEIS Tov dev giya Toom gumelpio. Kabag emiong kot

Tov KaOnynt kopro ['dpyo oAl yio Tnv ToAVTIUN VTOGTHPIEN TOV.

Emiong, 6o nBeha va egvyopiomiom tov dwaktoptkd @otrtnty Anuntpn Tpyava yu v
BonBeta Tov kot TV KOOI YNOT GTOVS KPIGHLOVS TOUELS Kot 0TS SUGKOAIEG TOV GLVAVTNCO
Katé v Sudpkel Tov OAov eyyelpfuatoc. Emiong, tovg didaktopucods @ortntég ZTAAm

Yo@okAéovng kat Nikoio AovAAovoN yioo TV moAVTIUY forBeid Toug.
Téhog, B NBerA VO EVYAPLOTAGM TNV OIKOYEVELDL LLOV Y10l TNV TOAVTIUN VTOGTHPIEN TOVS GE

OAOVG TOVG TOWEIS TOGO YLYOAOYIKA OCO KOl OLKOVOUIKG LE OKOTO VO KOTOQEP® Vo

OAOKANPOO® ETTVYMG TIG CTOVIES [LOV.



Hepidnyn

H napovoa dumhopotikn ekmovinke pe okomd ) oyxediaon kot v avamtuén pog Stemaeng
Y10, EYKOTACTOOT TEPLYPAPOV epapuoydv oto OpenStack. Apywd, £ywve €pguva yio 10 TU
givon o 6pog Cloud Computing, mota givot T YoPAKTNPLOTIKG TOV, TIC EXLUEPOVS KATIYOPIES
KOl TO LOVTEADL TOV KOOMG TO TL TPOCPEPEL KO TL TO OLPOPOTOLEL OO TIG VILAPYOVGES OOUEG.
1 ovvéyela, opiotnke éva APl yio to moteg Aettovpyieg mpémel va mpocpépel o Deployer
Kol Towo. TPEMEL VoL €fval To YOpOoKINPGTIKA Tov. [a Tov okomd avtd, KOTOoKEVAGTNKE
apykd pio Standalone epappoyn yia va domiot®bei | Ae1tovpykdTTa TOL Kot TO KOTd 1060
0ca opioTnKav 610 6TAS0 TNG oYediaong NTaV EPIKTA. Y OTEPQ, EMPEME 1| GLYKEKPIUEVN
viomoinon vo petagepBei oto mepdriov o CAMF. No mpooteBoldv kdmown véa
YOPOKTNPIOTIKA Kot Agttovpyieg mov dev vanpyov otnv Standalone ékdoon pe okomd va
TPOCPEPEL KON TTEPIGGOTEPEG OVVATOTNTEG GTOV YPNOTN Kot va Tov fond|cel 610 £pyo TOv.
‘Enpene va 600¢l Eppaomn o1o va punv xabel kdmoto amd T LVITAPYOVGES AEITOVPYIKOTNTES TOV
npocpépel 10 CAMF kabmg kan va eivar oe B€omn va vrootnpilet 10 1010 GHVOAO evepyeLDV.
A@oby 0AOKANPOONKE TO TPAOTO OTASO TNG EVOMUATOONG, APYIOOV Ol PBEATIOCES OMMC
nopovotdloviol oto 3° kepdlato. Mepikéc amd avtég emtypappatikd ivar 1 Swoyeipion
ABdV Katd v odikacio TG avamtuéng Kdamolag epappoyne kot m aglomoinon Tov
mopayopevov JSSON apyeiov mov mepi€yet kamoleg LeTA-TANpOoPopiec. MeTd TNV 0AOKANp®ON
TOV 6TadI0V aVTOV, £Ylve KAmola a&loAdyNoT TG EQPUPLOYNG LE KATOLES TUYAIES TEPLYPAPES
Le oKOTO VoL MG TOOEL 0V TO TAPAYOUEVO OTOTELEGILO TAV TO OVOUEVOUEVO GTIG SLAPOPES
KOTAGTAGELS TTOL TTpokvTTovy. Tédog, kKab’ OAn ™ dadikacio g avantuéng tov Deployer,
vpée M TPOVOLL Vo EYEL OLVOTOTNTEC EMEKTOONG MOC TPOG TNV Agltovpyio Tov. Mia amd

aLTEG €tvatl 1 VTOGTNPIEN EAAGTIKMV OTALTICEWDV.

Avopéag Kaotavag — [Tavemotmuo Korpov, Mdawog 2015
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Kepdiawo 1

Ewayoyn

1.1 Ewsoyoyn 1
1.2 Yvveiopopd 2
1.3 Aopn Eyypdpov 3

1.1 Ewoyoyn

O 6pog Cloud Computing ypnoonoleital OAo Kot 0 TOAD OTIC HUEPES UAG TOGO OO TOVG
KON UEPIVOVC YPNOTEG TOL SLOSIKTOHOL OGO KO OO UIKPES 1) LEYOAES ETOUPELES [Le GKOTTO TNV
avénon g amodoTIKOTNTA TOLG KOl TNV EANYIOTOMOINCT TOV KOGTOLG AETOLPYING TNG
VTOAOYIOTIKTG SUVOUNG TTOV SLBETOLV.

Onwg mapovcidletal kot 6To VIOAOUTO KEPAAALN, O OPOG AVTAOC, £IVOL TOAD YEVIKOG G TTPOG
TO TEPIEYOUEVO TOVL KOt TIG AElTovpyiec Tov. Avo amd to PaciKd YOPAKTNPIOTIKA TOL TTOV
&xovv cuvoebel dppnkta pe To dvopa Tov ivar N TPOGPACT OO OTOIONTOTE GLGKELT] OTNG
VINPEGIES TOV TPOGPEPOVTOL HEG® AVTOD KOl TO HOVTEAD OV XPNCILOTOLEL pay-as-you-use
10 omoio mPocPEPEL TPOSPAOT G il EIKOVIKY] VTOAOYIOTIKY SUVOUN KOl 1 XPEWGCT TOV
VINPECIOV OVTAOV Yivovtan aviioyo pe t xpnon tovg. Emmiéov, to Cloud, amoteieitan amd
Tpio €0 OLPOPETIKOV HOVTEA®Y TOL TO KOOEVO TPOCEOEPETOL KOl YLOL OLOLPOPETIKOVG
okomovg to Public, Private xoar Hybrid. Kafdc emiong, o1 vanpeoieg mov mpoceépet
yopiloviarl og Tpelg PaciKéG KATNYOpiEG TOV UTOPOVV VO £XOVV TV LOPPT UIOG TUPAUIONG
(oy. 2.2). Znv Bdon ¢ Ppiockovpe o Infrastructure-as-a-Service, aveBaivovtag to Platform-
as-a-Service kot otV kKopven g, to Software-as-a-Service. Onov n kGbe pion amd ALTEC,
TPOCPEPEL OOPOPETIKA €101 LANPESIOV OV aMeELOHVOVTOL GE dPOPETIKO Koo, O pécog
YPNOTNG eUmAEKETOL KVpimg pe to Software-as-a-Service 6mov mPOoEEPEL KATOIES ETOUES
pog ypnom epapuoyés. Epeig, Oa aoyoAnbovue pe  Paon avtdv TV IOV KOTNYOoPLU®Y TO

Infrastructure-as-a-Service, 6mov diveton TpoOGPacn 6€ pio EIKOVIKE VITOLOYIOTIKY VEQEAN Yid



mepautép® a&lomoinon omd Tov ¥PNOTN HE OKOTO TNV AVATTLEN TOV EQPUPUOYDV TOV KOl TTLO
GULYKEKPLUEVO LLE TNV VTTOdOUN TTOL TPocPEPEL To OpenStack.

[T ovykekpéva, yia va givor o xpnotng og Béom va mpofel oe ALTEG TIC EVEPYELES KaL Y1l
oKomo gukoMMag, vmhpyovv ta Aeyoueva Application Management Framework epyodeia,
OOV 0 ¥PNOTNG T AEIOTOLEL e OKOTO VoL TEPLYPAYEL TNV £QapLoyn Tov BEAel. Ta epyaieia
ovTé, GLAAEYOLV OAO TG OTOPOITNTO CLOTOTIKA TOL YPeldleTon Yoo TN AElTovpyio NG
epapuoyng ommg givar ta Virtual Images, script yio extéleon KA. Kot T0, 0TOGTEALOVY GTOV
napoyo ywo. avémtuén. Méoa oto keipevo avtd, to AMF, €xovv ywpiotel oe 000 SloKpPLTég
KATNYyopieg Yo OKOTOVG OVYKpong kol LmoPoAng ovumepoacpdtov. Ta (i) epyoleio
EUTOPIKNG YpNongs kot ta (ii) akaonuaikd epyareio. [ToAAG amd avtd TposPépovy d1dpopeg
Aertovpyieg TOL o PTOPOLGAV VAL IKAVOTOGOVV TOV HEGO YPNOTH OT®G TPOPAAAOVTOL GTO
2° KeQGAOO. ZuYXPOVOS OAa TOL LTLAPY®OV EpYareia xovV Vol KOO GNUAVTIKO LELOVEKTNLLOL -
TEPA OO TIC VIOAOUTES OPOPEG TOV £YOLV HETAEL TOLG - Kol avtd €ivar 11 popnTOTNTA
petaly tov mopdyov. Kavéva amd ta Mo vadpyov epyoieion 0ev TPOGEEPEL OVTH TN
dUVaATOTNTO [LE GKOTO VO OTOLTEITOL At TOV XPNOTN Vo TPoPel oe TepaTEP® eVEPYELES OTAV
Bélel va aAdaEel mapoyo. Xe avtd to onueio, Epyxetal to CAMF va S1opBmacet To TpdPinua
avto. To 1010 o gpyareio, TPOSPEPEL TN SVVOTOTNTO EMEKTOCTG TOV L€ OKOMO VoL EMTPEYEL
GTOV YPNOTY TOV VO TO TPOGAPUOGEL OTIG avAYKeES TOV. Mia amd auTég TIC EMEKTAGELS €lval, M
YPNOMN KATO10G YEVIKNG PBAMOONKNG TOL TPOGPEPEL TNV QECT] EMKOWVOVIOL LLE TOVS TALPOYOVG
Byalovtag amd ™ péon to otddo g amootoAng tov CSAR  apyeiov mov mepiéyel ta
Lotk onuaciog apyeia yoo TRV avamtuln, Le 6KOTd TNV eneEepyacio Tov amd ToV TAPOYO
Kol TV avamtuén e epoppoyns. Mo dadkacio mov amotteitor Héypt oTyung va yivetol
amd OAa ta Sbéoipua epyoieio. Me tov TpomO avtd, kabiotovpe to CAMF kavod va
Aertovpyel aveEdptnto ToL TOPOYOL Kol va givarl g BEon va oteihel TV 010 TEPLYPOON OE

SUPOPETIKOVG TaPOYOVG e EAAYIOTEG 1) KOBOAOV d10pBDGELS Ao TNV TAELPA TOV XPNOTH.

1.2 Zvveris@opa

Ye aut Vv AAE emibdovpe to mpoPAnua mov avagépdnke mo maveo pe TV xpnon g
eEmtepucng PProdnkng jClouds mov mpocpépel v emkovavia pe Evo mAN00g TapoOy®V.
‘Exovpe kotaokevaoel évav Deployer yia to OpenStack o omoiog mpoopépet Tic akdlovbeg

Aertovpyieg:



o Avdantuén omowconmote meprypapng aveSoptitov PdBovg kot apBuod Twv
Components

o Xp1on TOMTIKOV aVATTUENG G TEPIMTMOT GOAANATOG

o Anuovpyio LETA-TANPOPOPIOV Yiot TEPALTEP® a&lomoinoT 1660 and Tov Ypnotn 660
Kot oo TNV 1010 TV Epappoyn

o Mnvipota cQoApdTOV To omoia elval IAIKE TPOG TOV ¥PNOTN YWPIS VO YAVETAL TO
APYIKO COAALLO Y10, GKOTOVG ATOCPOALATOONG

e Avvatdtnta ypnong 1060 NG LAAPYOLGOS AEITOVPYIKOTNTOS MG TPOG TNV AVATTVEN

000 KoL TNG VEOG

1.3 Aopn yypéoov

Ta vrorota kePaiaro akolovBoHv TV eENg doun).

Y10 2° ke@dlato mpoPdiieton pio perétn tov Cloud, TV VINPESIOV TOV, TOV HOVIEAM®Y TOL
KO TV AEITOVPYLOV TOV.

Y10 3° kepdhouo 1 oyediaon mov &yve Yo Ty avamtvén tov Deployer kobdg kot 1 avamrTvén
ot Kob’ avtn.

210 4° kepalato yiveror pio a&loldynon e AELTovPYIKOTNTOG TOV.

Téhog, oto 5° kepilalo mPoPAAlovial T0. CLUTEPACHOTO Kol 1) HEAAOVTIKY SOLAELY OV

umopel va yiver yloo v mepoutépm avamtuéy| tov.



Kepdaiaro 2

Background and Related Work

3T0 GLYKEKPLUEVO KEQALOLO, YiveTal pia Aemtopepng meptypoen tov Opov Cloud Computing
KaBmg Kou Tov eml PEPOVLE VTINPECIOV TOL TEPPAAAEL, OAAGL KOl TOPASEIYUATO TOV
YPNOLOTO0VVTOL KaBnuepva amd 6Aovg Tovg ypnotes. Emiong, avalvovtar ta tpio povtéda
tov Cloud kot ot cvvnBéotepol Adyor Yy TOovg OmoOioLE YpNoyomoovvTal. EmimAiéov,
avaeépeton ) vvolo tov Application Management Framework (AMF) kafdc¢ kot ta kprripio
mov mpémel va. TAnpoi Evoo AMF yua va gtvon Asttovpyikd. Tao AMF €yovv yopiotel, og dvo
Baokég katnyopies: (1) epumopikd, ko (i) axadnuaikd. TELOG, yiveTor EKTEVIC avapOpd GTO
CAMF «ot T1g Aettovpyieg avTég OV TO O10POPOTOOVY TOGO OO TO OVTICTOUYO EUTOPIKE
0G0 Kol amd TO, KOO LLOIKA TPOTOVTH KaBmG Kot TIG dSVVATOTNTEG EMEKTACTG TOV MOTE QLTO

va propet va BertioronomOet.

2.1 Cloud Computing 4
2.1.1 Movtéia tov Cloud 5
2.1.2 Katyopieg Tov Cloud 6
2.2 Cloud Application Management Tools and Services 7
2.2.1 Production Ready Tools 8
2.2.2 Academic Tools 11
2.3 OASIS TOSCA 12
2.4 Cloud Application Management Framework (CAMF) 13

2.1 Cloud Computing

To Cloud Computing eivan évag yevikog 0pog mov meptlapfavel, peta&d aAlwmv, TV mopoyn
VINPECLOV TOL PLAOEEVOVVTOL GTO OLOOIKTVO KOl EMTPENEL GTOV YPNOTN VO KOTOVOADVEL
VTOAOYLIGTIKOVG TOPOLG GOV VAN PESTD, €V’ AVTIOECEL LE TO VO TPEMEL VAL ONULOVPYNCEL KOl VL
ovvinpel pio LTOAOYIGTIKY] VTOSOWUT] GTO YDOPO TOV. YTAPYOVV TOAAOL OPIGHOL GAAL O 1O
KOWd omodextdc eivar avtdc mov opiotmke amd to National Institute of Standards and

Technology (NIST)!, kat cuykekpipéva, avaépet 0Tt sivar “éva uoviédo mov kabiotd. epikth

! http://csrc.nist.gov/publications/nistpubs/800-145/SP800-145.pdf



™mv mpoafocn o€ &va OIKTDO GO KOIWVOYPHOTOVS DIOAOYIOTIKODS TOPOVS (OikTva, SErver,
omoONKELON, EYOPUOYVES, VINPETIES) TOV UTOPOVY YPRHYopPa. va. TeBodV ae Aeitovpyio. ue eAdyioth

poorabeio, O10)EIPLONGS 1) OAANAETIOPAOHS LE TOV TOPOYO.”

Mepikd amd to S10KPITA YUPUKINPIGTIKA TOV, TOV TO SLPOPOTOLOVY OO TO TAPUOOGLUKO
hosting:
e I[IpdcPaocm amd 0moVINTOTE, OTOLAONTOTE GTIYUN KOl 0td OTOL0OTOTE GVOKEVT| TOV
&xel dradiktvakn tpdsPacm (Ty. Kvntd, VITOAOYIGTNG, K.O.)
o Kootoloyeiton pe Baon t {non (my. cvvnbwg pe 10 Aemtd M vV ®PA) Kol TO
EMYEPNUATIKO LOVTELD ALTO OVOPEPETOL GLYVA ®G “Pay-as-you-use”
e FElootwoémta mov onuaivel 0Tt évag xpNnotg Umopetl va €xel 660 TOAD 1| 660 Afyo

yperaletan o vnpecio pio Se30UEVT YPOVIKT GTIYUN

o H vanpecia tuyydvel dioyeipiong omd tov mhpoyo

On-demand Ubiquitous Location Rapid Measured
self-service network transparent elasticity service with
access resource pay per use
pooling

Zynua 2.1 Xapoaktmpiotkd tov Cloud

2.1.1 Movtéla Tov Cloud
To Cloud pnopei va givan gite Private gite Public kafd¢ ko Hybrid.

"Eva Public Cloud mapéyet vinpeoieg o 6Aovg oto Internet. I1pog to mapodv, to Amazon Web
Services® eivat 10 LEYOADTEPO KoL TO 7O O100€00UEVO MG TTPOG TN YPNON KoL TIG VINPEGIES
IOV TTPOGPEPEL.

‘Eva Private Cloud sivon éva 1810ktnto diktvo 1 datacenter mov mapéyet T vVINPEGiec Tov o€

TEPLOPIOUEVO aplORd ATOUWV.

2 http://www.geekwire.com/2015/aws-remains-top-dog-in-cloud-survey-but-microsoft-azure-gains-
traction/



¥to Hybrid, yivetauw n yprion tdéco uag sowtepikng (private cloud) doung 6co ko pia
eEmtepiknc (public cloud). INa mapdderypo kamolo evaicOnta dedopévo OV EVOEYOLEVOS VO
éxel o emyeipnon pmopel va Ppickoviol 610 €6mTEPIKO TG SIKTLO Kot KATOL0 GAAN GTO
Public. Ave&apmtmg tov €idovg Tov cloud, otoyog givarl | Tapoyn E0KOANG Kol ETEKTAGIUNG

TPOGPUCNC G VTOAOYIOTIKOVS TOPOVG KOl VITNPEGIES O1AUOTKTVOV.

2.1.2 xatnyopieg Tov Cloud

O1 vnpeoiec mov Tpoceépet to Cloud, yopilovion ot tpeig
SI(XKplTSQ KATNyoplec:
e Software-as-a-Service (SaaS)
.
e Platform-as-a-Service (PaaS) ek

e Infrastructure-as-a-Service (laaS)

Zynua 2.2 Katnyopieg tov Cloud

SaaS: O mapoyog mapéxet v dopn t660 6e VAKO 060 Kou o€ Aoylopkd. O xpnomg
aAAniemidpd poli Tov cuvNB®G LEGM KATOLG 16TOGEADNG dlayeiplong 1 KATOHG EQAPLOYGS.
Emiong, dev éxel kavévav €heyyo omnv vmodoun N ota epyoieia avantvéng. H yprion tov
umopei vo. yiver yio moAkove Adyove. Mepikd mapadeiypata ivar o Google Docs®, Gmail®,
QuickBooks Online® k\x. Enedf 1660 1 Sopn 660 kot Ta dedopéva eival ot TAevpd Tov

TapOYOL, 0 YPNOTNG UTOPEL VO IAANAETIOPAGEL LE TNV EQOPLOYN OO OTOLOONTOTE ONLELO.

PaaS: Eivow éva oOvolo gpyolreiov yio v avamTuEn AOYIGUIKOV To omoio Ppioketol otn
TAEVPAE TOL TOPOYOVL TO OMOIOL YPNOUYLOTOOVVIOL OO TOVS TPOYPOUUATIOTEG Yol TNV
avamTuEn tov epappoydv tovg. Tétowo mapdderypa epyoreiov eivon to Google Apps®,
Openshift’, Heroku®, CloudFountry®. Yadpyovv kémotot meptopiopoi og mpog Ty xprion Toug
amd KAmOl0VE TaPOYOLS Ol OTOi0l OEV EMTPEMOVY GTOV YPNOTI VO UETAPEPEL EKTOG TNG

TAOTQOPLOG TOVG TNV QAP TOV. TTAAL, 0 ¥p|oTNG deV £XEL KATOLO0V EAEYYO GTNV EIKOVIKT

3 https://docs.google.com/

4 https://mail.google.com

s http://quickbooks.intuit.com/

6 https://www.google.com/work/apps/business/
! https://www.openshift.com/

8 https://lwww.heroku.com/

9 http://cloudfoundry.org/index.html



VTOOOUN TTOPG LOVO GE UEPIKEG TTEPITTMGELS £XEL EAEYYO OTIC EPUPUOYES TTOV AVATTUGCOVTOL

Kol OTIG pLOUUGELS HETOED TOV EPAPLOYDV KOl TOV TTEPBAALOVTOG,.

laaS: Eivatr n dopn mov ypnoyomotei kot to Amazon. Ipoogépel otovg ypnoteg Eva virtual
server kot ydpo amobnkevong kobmg ko kdmowo APIS mov emutpémovv otov ypnotn Vv
emkovovia kot v owayeipton avtov. H ocvykekpuévn doun, dlvel ) dvvardtnto g
TANPOUNG avaAoya pe T xpnomn Kot va gival dtabéoun avd maoa xpoviky otryun. Adym tov
OTL glval TOPOUOLO LE TO HOVTEAD TTOPOYNG LANPECIAOV (PELLA, VEPO) YPTCLOTOIEITOL KOt O
opoc Utility Computing yia ™ meptypagn tov. Onme Kot 6TIg TPONYOVUEVES TEPUTTMOCELS O
YPNOTNG OEV €Yl KAMOW0 €AEYYO OTO VAIKO, mopd POVO OTO AETOVPYIKO GUOTNUA, TNV
amofNKeVoT, TIG £YKATECTNUEVEG £QOPUOYEC Kol TBovOV o€ pLOUIcELS JIKTVOVL OTMG TO

firewall.

2.2 Cloud Application Management Tools and Services

H meprypaen kot n avamtuén pog meprypoeng oto Cloud, tig mo moAAég popég umopel va
elvar o moAvmAokn ko ypovoPopa dradkacio. Emxiong, o kabe mdpoyos, £xel kabopiouéva
Sk Tov mpoTvTa Kot APIS, Tpdypa mov amotel akoOun tEPIGcOTEPN OOVAELL OO TOV YPNOTN
oe mepintoon mov embopel v petapopd petatd dtedpwv mapdywv. o avtd 10 AdYO,
vrapyovv to. Application Management Framework (AMF), to omoio eivon oe 0éon va
GUYKEVIPOVOLVY TIC TEPLYPUPES TOL YPNOTN, TO TUYXOV SCript kot 6Tt GAAo ypetdleTon yia vo
avantvydei  meptypaen Tov oto Cloud, va opyovdvouy T omapaitnta GLOTOTIKAG KoL Va. T,
OTTOGTEAAOVY GTOV TAPOYO LE GKOTO TNV TEAKN ovAmTuén. Me amotéAesla 0 YpNoTNS Vo Unv
amocyoAeitol TOGO e avTd TO KOUUATL KOl TIG AAANYEG TTOL TTPEMEL VAL KAVEL A0 TAPOYO GE
TAPOYO0, OAAGL VO ETKEVIPOVETAL KLUPIMG TNV EQAPUOYT TOV Kot TG BerTiwoelg tg. [Tapoia
avtd, o0ev onuaivel OTL Ol VRAPYOLOES EPOPUOYEC AVVOLV OA0L TO TPOPANUOTO TOV
avtipeTonilel o kdBe xpnoNC.
Yvykekpyéva, ta vedpyovia AMFSs vrostnpilovv pdévo GuyKekpEVOLS Tapdyovg Kot £X0VV
EAMLELYT  ONUOVIIKOV  YOPOKTNPIOTIKOV Omtmg  eivor 1 ehootikdétnra  (Elasticity), n
napakorovOnon mopwv  (Monitoring) kot  GAAeC onuavtikéG  Asrtovpyiec mov  Oa
TOPOVGLUGTOVV TLO KAT®.
Kdémowo and 1o factkd xoapaKTnploTIKA IOV TPEMEL VO SLEMOVV OVTEC TIG EQPUPUOYEG OC TPOG
™V AerTtovpyia Toug, ivorl Ta akdAovOa:

o Koabopiopd moAtik®dv ypnong topwv

o Enektocipudtnta



e FEvkoAia ot yprion

o TlopakorohOnom mopwv

o Ave&aptmra Cloud mapodyov

e Asgitovpyia aveEdptra tov A/X

e Avtoparn avdmrtuén 6to cHVVEPO

Ov epoppoyés avtég yopilovtar oe VO katnyopieg Yy oOKOmOVG GCLYKPIONG TMOV
YOPOKTNPIOTIKOV ToVG. Xe gumopikég (Production Ready) kau oe akadnuoikég (Academic).
[T kdto mapovsialoviatl ot o YVOOTEG Yoo KAOE Katnyopio e TO TAEOVEKTNHLOTO KOL TO

HELOVEKTNLOTA TOVG.

2.2.1 Production Ready Tools

O1 1petg mo d1adedopéveg epumoptkés epappoyés tomov AMF eivar ot
o Jujul®
e Bluemix ™

e ServiceMesh *

Onov otov mapakdte mivoke Topovctdlovial GUVOTTIKE KATOow omd To YOPOKTNPLOTIKA

TOVG KO 01 PACIKESG TOVG O1AULPOPES,.

o 5=
juju | ¥
Easy of Use
Elastic | |
Monitoring X

10 https://jujucharms.com/
1 https://console.ng.bluemix.net/
12 http://www.servicemesh.com/



Cloud Vendor Independent X X X

User OS Independent

Auto Deployment

Scalable

Import-Export Option X

Frameworks

Services

GUI

CMD

Application Limitations X X
e RAM
e CPU
e Monitoring

e Auto Caching

[Tivaxog 2.1 Xapokmnpiotikd epnopikeov AMF

Onwc PAémovpe ko ta Tpia epyadreio vrootnpilovv Eva amd T Pacikd YoPaKTNPLOTIKA aVTO
™G €VKOAOG otV ¥pnon. Atvoviag otov ¥pnotn €va amAd Kot EIAMKO mepIBEALOV TOV OTIg
TEPLOCOTEPEG  TEPMTOOELS  eivor  e0koha  katavontd. EmmAéov dlvovv otovg o
TPOYOPNUEVOVG XPNOTEG TN dvuvaToOTNTO, TPOSPaong o€ avtd pécw kdmoov Command
Prompt yio mo mpoywpnuéves Asttovpyieg. Amd v GAAN, Ko To Tpiot €pyoreio, OV
vootnpilovy ™V peto@opd peTald OwWwEOp®V  TapPoOY®vV. Aovievovv poévo e

CLYKEKPIUEVOLG TTOPOYOVG KOL 1 UETAPOPE LETAED OVTOV amottel amd Tov XpnoTn oAAayEg
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otV meptypa®n Tov. To Juju kot to ServiceMesh divouv v peyaAddtepn gvkivnoio pe Tovg
napdyovg mov vrootnpiCovv va eivon ot (VMware, Microsoft Azure, Amazon EC2, CSC,
OpenStack, CloudStack, RackSpace and Eucalyptus.).

Emiong ko ta tpia epyareia, €govv tn duvatdtta va tpéEovv oe omoladnmote A/X mov £xet
0 ¥pNoTNS pe TV uovVN Tpodmodbeon tn ovvdeon oto Awadiktvo. Eivar e Béon poMg toug
000el Kdmowa mEPlypaPn] vo. TNV AVATTOEOLV  OLTOUATO OTOV TAPOYO -£POGOV  TOV
vrootnpilovv- Ywpic vo, amaltovy omd TOV YPTOTN TEPOULTEP® EVEPYELEG. MNUAVIIKO EMIOMG
TAEOVEKTNUA Elvar OTL TPOGPEPOVY GTO YpNotn Kamola Etowo (ready-to-use) plug-ins kot
vnpeoieg mov ypnowwonoovvior ovyva Omwg (Wordpress, MySQL Server) ywa vo ta
YPNOLUOTOUOEL e AUEGEC KIVNOELG Pe oKomd v e€okovounon xpovov kot v eEdieyn
™m¢ moAlvmhokotntog. To Bluemix, eivon og 0éom vo mpoc@épel EAAGTIKEG AMALTHOELS OTIG
avAayKkeg TOL YPNOTN HE OKOTO TNV opb1| KoTavoun Temv mopmv, kabhg Kot TpdcPacn o€
kanowo Git Repository yioa dueon mpdoPacth oTov KOSKO TOL ¥PNOTN KOL OVTOUOTY
EVOOUATOON TOV OAAAYDV TOV e OKOTO vo unv emPopOvetor o ypnotng UE TO EMTAEOV
avto Prpa. Avtifeta to Juju kot To ServiceMesh dev gival g Béom va TPooPEPOVY AVTES TIG
dvo dvvatdtrec. Emmhéov, ta dvo ovtd (Juju & ServiceMesh) divouv otov ypnotn
dVVATOTNTO TOPAKOAOVONGNC TOV TOP®Y TOV KOTAVIAMDVOLY Ol EPAPUOYEG TOV £TCL MOTE VO,
npofel og evépyeleg Peltiotonoincmg Tovg, og avtifeon pe to Bleumix mwov dev mpocpépet
duvatdHTTo 0T, OAAL cLYYPOVMG, TEPLOPIlEL TOV ¥PNOTN WG TPOG TNV YPNON TOV TOPMV
OV UTOPEL VO YPNOCLUOTOUCEL OTIS EPOUPLOYES TOV YWPIG EMIONG VO TOV TOPEXEL KATOLESG
Bepelmdelc Aertovpyiec Omwg sivar o File Caching xat to Local Write.

EmmAéov, to Juju ypnowonotei ta Aeydpeva charms mwov mepthappdvouv tig puouicelc kot
TEPLYPOUPT] TNG EPAPHLOYNG KOOMG KOl EMITAEOV TANPOPOPIES. ZNUOVTIKO UEOVEKTNUE TOVG
givor O0tL avagépovtol cvvnbog oe Linux epapupoyés pe omotélecpo va meplopileton
ONUOVTIKA 1] QOPNTOTNTA TOVG GE JPOPETIKA A/X, IE OMOTEAEGO GE TEPIMTOCT OAANYNG
A/Z g meprypagnc va ypetdloviar Tuxdv emmALOV OAAAYES OTIC EQAPLOYEC TOL YPNOTN.
Télog, To ServiceMesh divel ™) duvatdmTa TG SVVOUIKNG dlayeiptong Tov KOKAOL-(mNG TG
EPAPLOYNG EMTPEMOVTIOG TOV OPIGHO KOVOVAOV GYETIKA LE TNV TPOCHNKY KOl TV aQaipeon
VM oALd cuyypdvec To KOGTOG YPNOTG TOV, TAPAUEVEL OPKETE VYNAO GE GYEOT LE TIC AAAES

d00 emAOYEC.
Avtd givor o KOpLaL YOPOKTNPICTIKE Kol Ol SLOPOPES TOV TO JUOESOUEVMV EUTOPIKDV

AMF. Eivan oe 0éom va xoaAdyovv €va peydAo €0pog omd TIG OVAYKEG TOL YPNOTN.

AwtiBevton Baon Kdmotov ypnpatikod avTitiov kot eival dupeca dabéoipa Tpog ypnon.
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2.2.2 Academic Tools

Ao axodnUaikng TAEVPAg £xovV Yivel KATOL0 OTULOVTIKA BULATO GTOV YDPO OVTO HE OKOTTO

™V EMAVOT KATOIOV adVVOUIDV OV SETOVV TIG EUTOPIKEG EKOOGELS KOt TN TPOSHNKN VE®OV

SLVATOTHTOV.

[To ovykekpyéva tpio apkeTd dradedopuéva. akadnuaikd AMF etvo ta:

e CAMF (c-Eclipse) [4]
e Wrangler [3]
e Winery [2]

[Mopakdto, mapovotdlovior to PACIKA YOPAKTNPIOTIKG TOVS KOl Ol JPOPES TOLG Yo

GKOTOUG GUYKPLOTG.

CAMF | Wrangler | Winery
Easy of Use X
Elastic %
Monitoring X
Cloud Vendor Independent
User OS Independent
Auto Deployment X
Scalable %
Import-Export Option X
Application Management Modeling % %

[Tivaxag 2.2 Xapakmpiotikd akaonpoikov AMF
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Téco 1o CAMF 660 kat to Winery gival gdkoAo 6tn ¥pnion Yo Tov xpHoTn Ue évo dkpmg
QUKO TePPEALOV Kol apKeTd emeNyNUATIKO Y@piG TNV amaitnon EWIKOV YVOCEDMV CE
avtifeon pe to Wrangler mov omattei amd tov yprot ) yvoon g dikng tov XML yAdooag
IOV YPNOWOTOLEL Y1 VO Yivel TeplypaPr] TOAVTAOK®V e£apTNoe®V HETAED TV OVTIOTHTOV.
To Winery pe oxond va tpombfcet Ty gopntodtnta petald tov mapdymv, KAVEL xpnor ToV
povtédov TOSCA oe cuvdvaoud pe 1o mepipdarlov HTMLS, emitpémovtag 6to ypnotn va
onpovpynoet otoryeio TOSCA 1 va emelepydleton Ta vapyovta HEc® evOg TEPPAAAOVTOG
nmov pmopel va tpéEel oe omotovonmote Browser mov vmootnpiler HTMLS. Emiong, dev
EMTPENMEL GTOV  YPNOTI TOV TPOCOOPICUO EANCTIKMV ONOLTNOE®V UE OKOMO TNV
EMEKTAGILATNTO KO TN Sloyeipion TV mopwv e epapproyns. EmmpocBitme, dev mapéyet
duvatdtTo. TopaKoAoLONoNG TOV TOpV Kot Ogv €xel TN duvaTOTNTO TNG OLTOLOTING
avantoéng ¢ mepypagng otov mapoyxo. Toco 1o Winery 6co kot to Wrangler dgv
ypNopomoovv kdmoo petd-poviédo tov TOSCA yio vo HOVIEAOTOMGOVY TNV TEPTYPOPT

oL £)YEL ODGEL O YPNOTNG.

2.3 OASIS TOSCA

To mpdétomo TOSCA =, émoc Aéer xar 1o 6vopa tov, (Topology and Orchestration
Specification for Cloud Applications) ypnoylomoteitor yioo TV TEPLYPOPN TNG TOTOAOYIOG
Cloud epoppoymv (service topology) kat tng evopynoTpm®oNG TOV TAPUYOUEVOV VINPECIOV
(orchestration processes). Xkomdg ¢ eivor 1 PeAtioon TS opNTOHTNTAS TOV TEPLYPUPDV
OV YPNoTN HETOEL TV dtopopeTik®v apdywv oto Cloud. Emutpénel tv meprypapt tov
EPAPLOYADV KOl TOV VTOSOUDV TOVG, TIS OYEGES UETOED TMV OVIOTNTMV NG TEPLYPOUPNS
KOOADG KoL TNV GUUTEPLPOPA TOVG KaTd TN dtadikacio g avdntuéne. Emumiéov, eivar og Béon
Vo TPOGPEPEL LYNAOD EMTESOL Agttovpyieg mov oyetilovtol pe TN dlaelplon TG VITOSOUNG
tov Cloud. H ypnion tov TOSCA emitpénel :
o  DopntdTTA TNG TEPLYPAPNS LETAED TMV VTOGTNPLOUEV®V TOPOYWOV

e Awyeipton tov kdxlov g g epappoyng (scaling, monitoring)

13 https://www.oasis-open.org/committees/tosca
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2.4 Cloud Application Management Framework (CAMF)

To CAMF [4], evoopatdvel Kot VAOTOLEL OAQ TO TPOTNYOVUEVA YAUPOKTNPIGTIKA TOV To, OVO
nopanave epyoleio dev elvar oe Béom va vmootnpifovv 1 vrootnpilovtar pepikadc. ITo
OLYKEKPIUEVA, YPNOUOTOIEL €va. QUAKO TEPIPAALOV TTPOG TOV YPNOTN TOL HECH HiOg
KEVIPIKNG TOAETAC OV TEPLEXEL TOL OMOPOITNTA GLOTATIKA, OTMG eivon ot gwkoveg (Virtual
images), ot oyécelg peto&d Tov Components, ta dwabéciua Key pairs kAz., Tov emtpénel e
evKoAeg Kol aueoeg Kvnoelg (drag’n’drop) vo ypnooToGEL To GLGTUTIKG TOV YPELILETOL
YL TNV EQOPUOYN TOV, KPVPOVTAG £TCL TV TOALTAOKOTNTO TOV dNUIOVPYEITOL GTO EMIMESO
tov TOSCA. Emiong eivon 10 povadikd epyareio amd 6ha mov mpochEtel emmALOV ovVIOTNTESG
010 TOSCA povtélo pe 6Komd TOV TPOGOOPIGUE KAVOVMV Y10 TV EAOCTIKOTNTO KOl THV
EMEKTOOIUOTNTA TNG EPAPUOYNC. Xe avtifeon pe to Winery mov ypnoylomnotei 10 pHovtéAo
BPEL yw va povtehomomoel v epappoyn, to CAMF kdaver ypnon tov TOSCA petd-
HOVTEAOL HE OKOTO TN Oloyeiplon NG MEPYPAPNS Kol TNV OLTONATN ovamtuén Tne.
Inuovtikd mAeovEKTa, etvat 6t Yoo 6o tov kbvkho {wng Tov CAMF, to petd-poviério g
TEPLYPOUPNG TOV OPIGTNKE TOPOUEVEL QOPTOUEVO OTNV  UVAUN Kot  yiveTor gOKOAO
aélomomoo. Emmdéov, mapéyel T duvatdtra Monitoring [5], enttpémovtag otov ypnot
Vo TopaKOAOVOEL TOVG TOPOVE TOV KATAVAAMDVEL 1) EQOPLLOYN TOV LLE GKOTO TNV EMEKTACN TNG
Baon TV ELACTIKGOV KOVOVMV OV £xEl opicel. Me Tovg Kavoveg ovtolg, o ypnotng opiletl Tt
va yivetan o€ kéOe Virtual Instance 6tav wcavonomBei po cuvOnkm. Onwg yuo Topadetypo ov
n xpnon tov CPU ogtdoet 610 85% dnuovpynoce éva emmAéov mapopoto Instance 1 av Kamwolo
Instance vmo-ypnowonoteital, di€ypayé 1o. Emiong, eivar amd to AMlyo epyoreio mov eivon
avegapTnNTo TAPOYOL EMELDN KAVEL PO TOL TPOTHTOV OpenTOSCA14 TOL EMTPENEL GTOV
YPNOTN TNV TEPLYPOON NG EPOPUOYNG TOL HE €vav TOAD Yevikd TPOMO Kol O OMOi0g
vrootnpileton amd d1dpopovg Tapdyovs. 'Etol n popntdtTa piag epapproyns yivetor apketd
ebKkoAn oe pKpd ypovikd owbommua. Emrpénel emiong v emexktociudoTnTa TOL 16100 TOL
epyodreiov péow dwedpwv Interface emrpémoviag Gtov YpNHOTNH VO TO TPOCUPUOCEL OTIG
avaykeg Tov. o mopdderypo divel T duvatdTNTA Vo, VAOTOMB0HV CLUYKEKPIUEVES EVEPYELES
oL 0 YPNOoTNG YpeWieTol KabBDC kol emmAéov mo e€edkevpévol unyavicpoi Monitoring.
Téhog, eivar vmebOBLvo Yo ™ CLYKEVIP®ON OA®V TOV OMOPOITNTOV GLOTATIKOV OV
ypewalovtat yo Ty ovamtuén e epapproyng 6nwg to Image tov Virtual Instance, ta toyov
script ekTéheong mov €xel opicel 0 xpnog, ta key pairs KAT. kot To amodnKevel OAo 6 Eva
apyeio tomov Cloud Service Archive (CSAR) to omoio otélveton otov mapoyo. Boaoikn

npovimdOeon eivar o mapoyog va vwootpilel o mpoéTVTOo OpenTOSCA Kot va Tpocseépet

14 http://www.iaas.uni-stuttgart.de/OpenTOSCA/
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évav Container pe okomd v eneepyacio Tov apyeiov ovtov Kol TN ONUIOVPYi. TOL

HOVTELOL TNG TEPLYPAPNS £TGL MOTE VO, OAOKANP®OEL N avdmtvén tng.

Ed®, givatl Kot To oNUovVTIKO HEIOVEKTNLE TOV. Xg TEPITTM®ON TOV 0 TAPOYOG OV VITooTNPilet
10 mpotumo OpenTOSCA kai dev Tapéyel kamotov Container ue okomd v eneepyacio Tov
CSAR, to CAMF, and tv otiyun mov o oteidel v meprypoaen oev Ba yiver kamola
TepaITEP® evépPyela kabBdg dev Ba avayvopiler mepl Tivog mpoketat. Zuyypovmg, 1 idwo
epapuoyn eivar oe Béon va emlvoel to TPOPANUA avTo, TPOoSEEPOVTUG Kamowo, Extension
Point® 1o omoia mpémer va viomownBodv péow Extension oe cuvdvoopd pe Abstract
VAOTOMGELS e OKOTO O YPNOTNG VO TPOCPEPEL AT TNV AELTOLPYiol TOL AEimel Ko val
J10pODCEL TO GLYKPIUEVO LELOVEKTNLLOL.

H xoldtepn petagopd yio v Kotovonemn tov 6pov Extension Point kot Extension mov
aVaQEPOVTOL TTLO TAV® Ko TPEMEL VoL VAoTomBovv gival avth g niektpikng mpiloc. H mpila
- VTOdoYN Umopel va mpoodiopiotel w¢ o Extension Point kot to kaAddio mov cuvdéeTar mg
Extension. Onwg kot ot1g mpileg, pmopodv vo cuvdedohv ovo KaAmdta Tov vrootnpilovTot.
Ortav pio epoappoyn 0élel vo emextabei, opiler évo Extension Point mov mepiéyel kamoleg
dAdoelg - mov cuvnbwg eivar o cvvovacuodg XML kar JAVA Interfaces - opilovtog Tt
emrpénel vo. vaiomomBel amd to Extension. Amod tn mhevpd tov to EXtension, mpémer vo
CUUUOPPOVETOL LE TOVG Kovoves mov opilovtal oto Extension Point kot va vAomomoet Tig
Aertovpyieg avtéc. To khewdi otnv 0An ddikacio givar 6Tt To plug-in mov Oa dnuovpynOel
dev yvopiletl timota yia o plug-in wov Ba cvvdebel mapd povo Tovg Kavdveg mov opilovton
amd to Extension Point. Avtd emtpénel Ty Ymoapén tolhanidv plug-in ta omoia pwopovv vo
Aertovpyohv mapdAinia yopic To éva va yvopilel to yio v Ymapén tov dAlov. Yrdapyovv
moAAG €idn Extension Point. Mepwd omd avtd givar ta dSnAoTiKd mov dev ypetdlovtan
KATO0V EMMAEOV KMOKa, amd T TAeVpd Tov Extension yio va viomomn0ei n Aettovpyia Tovg
Y. TPOGOPUOCHEVEG GUVIOUELCELS. AAMALO €100¢ &ivor 1 TOPAKOUYT TPOETIAEYUEVOV
Aertovpyldv Omw¢ €ival M swooywyn &vog olaopeTikoy code-formatter amd ovTdV TOL
ypnowonolel to Eclipse. Téhog, akdéun pio katnyopio €ivor ot tng opoadomoinong
oLOYETILOUEVOV OVTIKEIUEVOV 6TO Ypapikd mepiPdriov. Onwg eivon m onuovpyion Kot M
opadomoinon tov Sweopmv Wizard kot 0 0oplopdg €vOg GLVETOVE TPOTOL Yo TNV

TOPOVGIOCT] TV YPOUPIKAOV GTOLYEI®V.

15 https://wiki.eclipse.org/FAQ_What_are_extensions_and_extension_points%3F
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/ Extension 1
-

| Extension point ] Extension 2

Plug-in which | Extension 3

defines the
extension point

Other plug-ins
which contribute
an extension

(ZyMua 2.3) Extension Point & Extensions

-@ org.eclipse.camf.connectors.openstack i3 = 0
% Extensions OB L®
All Extensions |‘.lz faic] Extension Details

Define extensions for this plug-in in the following section. Set the properties of the selected extension. Required fields are
denoted by "*".
type filter text
- 1D
4= org.eclipse.camf.core.cloudElementC Add...
. o= org.eclipse.camf.core.authTokens Mame:  OpenStack Element Creators

Rermaove

Show extension point description

Up
: -@ Open extension point schema

Down '%n Find declaring extension point
<extension
point="org.eclipse.camf.core.authTokens™>
<token

description="org.eclipse.camf.connectors.openstack.auth.OpenstackfuthTokenDescription™
id="org.eclipse.camf.connectors.openstack.authToken”
name="0penStack Credentials”
wizard="org.eclipse.camf.connectors.openstack.ui.wizards.openstackfuthTokenWizard”>
</token>
</extensionx

Overview | Dependencies | Runtime | Exl:ensions| Extension Points| Build | MANIFEST.MF| plugin.xml| build.properties|

(ZymMua 2.4) Opiopdg Extension yio miotomoinon oto Openstack
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org.eclipse.camf.core 23 = O
g P

“ Extensions O#HLT®
All Extensions A E Extension Details
Define extensions for this plug-in in the following section. Set the properties of the selected extension. Required fields are
denoted by "™
type filter text
- - 1o
. 4= org.eclipse.core.resources.builders Add...
. 4= org.eclipse.core.resources.natures Name:

. 4= org.eclipse.coreruntime.preferences Remove

. 4= org.eclipse.camf.core.reporting.probl

- |#= org.eclipse.camf.core.authTokenProv . . . o
5 Show extension point description

. 4= org.eclipse.camf.core.cloudResourcel Up
=] Open extension point schema
Down '00' Find declaring extension peoint

<extension-point id="authTekenProvider” name="Authentication Token Provider™ schema="schema/authTokenProvider.exsd"/>

<extension-point id="authTeokens" name="Authentication Tokens" schema="schema/authTokens.exsd"/>

Overview Dependencies | Runtime | Extensions | Extension Points | Build | MANIFEST.MF | pluginxml | build. properties

(Zxmpa 2.5) Opiopdg Extension Point ywa miotomoinon oto OpenStack

Kévovtog ypron tov kotdAiniov Extension Point umopei vo mpootebel omoladnmote
Aertovpyia emBoupovpe OTmG avaeépnke Kot mo mave. Mia amd avtég eival o kabopiopog
70 TPOY®PNUEVOV KaTaoTdoemv Monitoring. Xpnoiporoidvrag avtd to Extension Point ko
11§ avdAoyeg PipAtodnkeg mov vdpyovv, eipacte 6e BECT Vo TPOCPEPOVLE GTIV EQOAPLOYN
™ Aewtovpyld o€  OmMOOVONMOTE TAPOYO OaveEAPTNTO OV XPNOUOMOlEL TO TPOTLTO
OpenTOSCA. Mg v ypfion ¢ Pprobnkne jClouds Connector cipaote oe Béon vo
emkolvovioovpe pe OAa ta laaS ota omoia divel mpdcPaon péow ovykekpiuévov API
KMoe®v pe oKomd TNV emitevén g evépyslng mov emBupovpe. XTo GeVApPLo avtd, M
TEPLYPOAPT] TOV dNovpyndnke kot povielomomOnke amd to TOSCA Meta-Model, avolveton
TOTKG LEG® GLYKEKPIUEVOV AEITOVPYIDV, OLOOOTOIOVVTAL TO GTOLXEID TOV OPIGE O YPNOTNG
Kot ypedlovtar yioo v avamtuln, Kol kdvovtog ypnomn ovykekpiuévav API kAncewv mov
npoopépel M PPAodnkn jClouds, sipocte oe Béon vo EMKOIVOVGOLUE LE OTOLOVONTOTE
TAPOYO GUECH KOl VO TOV GTEIAOLUE TO. OTOPAITNTO TPAYLOTO TOV OTOLTOVVIOL Yl THV
avamtoén. Me v a&lomoinomn Tov mopanave, eipacte og BEon va fydiovpe omd v péon to
Koppdtt g amootoAng tov CSAR apyeiov kot va avopévoope omd tov TEPOoYo va. To
petappaoel kot va to a&lomomoet pe tn ypnon kamowov OpenTOSCA Container kofmg, Kot

omol0dNTOTE AAAN €EAPTNOT TPOKVITEL.
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3.1 Ilepropiopoi tov CAMF 17
3.2 Mnopel va yivel kaAvtepo; 18
3.3 Anautnoeig 19
3.4 Zyedoopndg 19
3.4.1 Zyedwoopdc kot avamtvén tov Deployer 20

3.4.2 Mapping Tosca neptypagng 23

3.4.3 Yhomomoelg 24

3.4.3.1 Yhonoinon Standalone Epoppoync (Cloud Service Deployer) 24

3.4.3.2 Evoopdtoon oto CAMF 26

3.4.3.2.1 Awyeipton Aobav 30

3.4.4 APl Epappoyng 35

3.1 Ilepropropoi oo CAMF

Onwg avaeépbnke, 10 HEYOAVTEPO HEWOVEKTNUO OTNV TP vAomoinon tov CAMF
Bpioketar oto yeyovog Ot givon eEoptnuévo amd to av 0 ThPoyos VTosTNPILEL TO TPOTLTO
TOSCA. IlpobimoBéter o mapoyog va vrootnpilel to mpdtumo OpenTosca ko va mapEyet
kdmolo Container pe okond vo petaepaoctei 1o CSAR mov otédvel 10 omoio mepiéyel ta
AmOPOiTNTO OTOlKElD Yo TNV AVATTLEN NG TEPLYPOUPNS OTO CUVVEQPO OTMG Ol TEYVIKES
mAnpogopieg yio ta Virtual Machines, toyov emumAéov script yio ektédeon kot mbova dAla
otoyeior Tov €xel OpiGEL O YPNOTNG. TNV TEPITTMOT, TOV O TAPOYOS OEV TOUPEYEL ALTH TN
duvatotra, tote T0 CAMF dev gicar og Béon va e&ummpetnogtl Tov okomd tov. Ao otaibel
10 CSAR oAAd dev Ba yvopilel o mhpoyog mept Tivog TPOKELTOL KOt TL VO KAVEL LE AVTO TO
apyelo. H mapaxdtm eucova, mtapovotdlel Ty OAn dtodikacio StoypopuaTikd Kot delyvel Tnv
e€dptnomn mov LVIAPYEL GTI TAELPA TOV TOPOYOV. LTV EIKOVO VITAPYOLV TPELS SLOUPOPETIKOL
nmapoyol, Amazon, Openstack kot RackSpace 6mov kot o1 tpeic mopéyovv kamoto Container
aALG SlopopeTikd oe kéBe mepimtoon pe okomd vo petappactel 1o CSAR. Omnwg
napovcaletal, dev apket éva kowvd Container mov Oa UTOPOLGE Vo EEVTNPETIGEL TOV GKOTO

aVTO, AALA SLPOPETIKO ATO TAPOYO GE TAPOYO.
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(Zymua 3.1) Tpéyovoa dradtkacio avATTLENG TEPLYPUPNE GTOV TAPOYO 16
3.2 Mmopei va yivel KaAOTEPO;

To epdmua avtd €xet povo pio omdvinon. Not! Av moapakopgbei n dwdikocio mov
TEPLYPAPETAL GTNV O TAVED ekéva. Aniadr], n amoctoAn tov TOSCA octov mhpoyo e
oKomd va oavopévovpe va ypnoiponomoetl kdmotov OpenTosca Container €161 dGTE va TN
LETAPPACEL KOl VO DAOTOMGEL TNV ovamtuén mov mepiéypaye o ypnomc. H Adon mov
mpoteivovpe givon n ypnon kamolwv emmpdshetmv Pipiodnkov (jClouds”) HE OKOTO TNV
aueon emxkowvovio petatd tov CAMF kot tov mopdyov mopaKAUmTovTos T Olodikacio
LETAPPOONG KOl ATOGTOANG TOV OTOPAITTOV CTOWXEI®V KOl GTN GUVEYELD TNV eneEepyaciol
To0VG and Tov mapoyo. To Gueco mAEOVEKTNUA OLTOD TOVL EYYEPNUATOS ivar OTL EMEWN
Bprokopacte ot TAELPA TOL YPNOTN UE dueomn TpdcsPacn otig Asttovpyieg tov CAMEF, 6,11

YPEOLOUAOTE EIVOL POPTMOUEVO GTNV VNN KO AUECO, TPOGTEAAGLLLO.

16 “c-Eclipse: An Open-Source Management Framework for Cloud Applications”, C. Sofokleous, N.

Loulloudes, D.Trihinas, G.Pallis and M. D. Dikaiakos, 20th International Conference on Parallel
Processing (Euro-Par 2014), Porto, Portugal 2014
1 https://jclouds.apache.org/
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3.3 Aratiogig

Ot amoutoelg Yo T GLYKEKPYEVT VAoToinon eival 1 vwootNPEn Tov TAPOYOV OTd TN
BprodnKkn jClouds. Evtuydg, ovtd dev mapapével TpoPAnua kabmg mapéyel VIOSTAPIEN Yo
OAovg Tovg dadedouévoug mapoyovs. To jClouds mpoxertar yioo pion BipAtobnkn ovorytov
KOO Tov Tapéyel Kamolo, vAomoinon and API mov vrootmpilel o kdbe mdpoyog pe Tig
Aertovpyieg tov. Xwpiler T1g Asrtovpyieg tov o€ KAmowo Pacikd TAKETo OTMG givol TO
ComputeService 6mov givar vrevbuvo yo T onpovpyio kot ) dwyeipton tov Instances. To
ComputeMetadata to omoio mapéyel petd-mtAnpopopiec yio to Instances kot o NeutronAPI
T0 omoio mapéyxel mANpopopiec Y T dopr] Tov dktvov. IMapéyel éva amid Interface pe
VYNAEG TEYVIKES TPOYPOUUATIGHOD, TPEYEL O OAES TIG TAATEOPUES aveEdptnTa Tov A/Z TOV
xpNotn, vrootpilet jUnit tests Kot mwapéyel apkeTég SikAeldeg amddoomng OTMG 01 AGVYYPOVES
eviodéc. Eivan oe 0éom va vrootpiler 30 dwapopetikodg mapdyovg 18 Mepikoi elvar ot
axolovbot:

e Amazon

e Azure

e GoGrid

e OpenStack

e Rackspace

e Google.

3.4 Xyeorwoopnog

O oyedwopdg émance moAd Pooikd poro. Xkomdc dev Mrtav vo xabel m vrapyovoa
Aertovpykdtnta mov mapéyel 1o CAMF «kat o tpdmog e Tov omoio yiveton péEypt oTiypng M
avamtoén g meptypaenc. Emopévoe, mpotapyikn okéyn Mrav vo gipoocte oe 0éom va
TOPEYOVIE GTOV ¥PNOTN O,TL SVVATOTNTES KOl EMAOYEG €lye Ko Tpv ywpic va yabel kdmoia
Aertovpykdtra. EmmAéov, o ypnomg, va £xet ) duvatdtnTo v eMAEEEL [LE OOV TPOTO
0éhel va. oAokKANpwOEl M mOGTOAN NG TEPLYPOPN|G GTOV TAPOYO KOl Vo OAOKANPmOel 1
avATTLEN TNG EPAPLOYNG UE OTOTEAECUO VO TOPOUEVEL TOGO O aPYIKOS TPOTOG oL YivETOL 1)

avantuén (oy. 3.1) aAAd kot va €xet T dSvvaTdTNTa Vo EMAEEEL TNV VEQ AgtToVpYia.

18 https://jclouds.apache.org/reference/providers/
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3.4.1 Tyedraopoc ko avartoén tov Deployer

AOY®D TV d10QOopETIKAOV TapOywv, BEAovpe o Deployer va pmopel va vrootnpiel 66ovg mo
ToAAOVG yivetar. H doun, 1 Aettovpyio kot 1 cuVEKTIKOTNTA TOL Vo Tapapéver 101a petaln
avtov. Kabag emiong, va unv vrdpyel KAmTolo¢ mePOPIoUOS omd T TAEVPA TNG EPOPLOYNG
Kot va, glvatl og Béon va kdvel 6t emBopel o ypnotng HEYPL exel TOL TOL EMTPENEL O KAOE
TépoYOG.
Mo tov Adyo avtod, ypnolpwonomdnke pio epapyikn Soun ®¢ TPOG TNV AVATTVEN TOV OV
umopel va meprypagel g 0evopikn doun. Apywka £ytve o kabopiopdg evog Interface dmov
opilel TIC VIOYPEMTIKEG GLVOPTNOELS OV TPEMEL V. VITOGTNPILOVTAL KO VO TOPEXOVTOL Ol
omoieg emypoppatikd givotl ot akOAovOeg:

o [lpockouon evepyav Virtual Instances

e [Ilpookduon owbéouwv Flavor

o [lpookduon dwbéoiuwv Ewovaov

e [lpookdpon TeplopiopudV AoYopLoc oD

e [Ipockdpon emmAéov VINPESLUOV

e [Ipookduon oabéoiumv SKTLOV

o [Ipookduon owbéouwv Key pairs

e I[lpookdon dwbéouwv Security Groups

e Anuwovpyia ewdvag amd Virtual Instance

® Anuovpyia Virtual Instance

o Tepuatiopdg Virtual Instance

O K®OKOG Y10l TIG GLYKEKPIUEVEG VAOTTOMGELS dIveTOL 6TO TapdpTUa A.

"Yotepa, vAomomOnke pio kevipikn kKAAon pe okomd v emkotvavia pe 1o OpenStack dmov
VAOTTOLOVVTOL AVTEG Ol AELITOVPYieg Tov opionkayv oto Interface péow twv KAnocewv API wov
npoopépel N Pphobnkn jClouds. T'a «éBe €ldog avtikeyévov 7oV  EMGTPEPETAL,
viomomOnke ko1 M avtioctoyn kAdon (Bean) yw v cvAioyn kot amofnkevorn TV

anoteleoudtov. Ta dowbéoa Beans (emypappatikd) ivor:

e FlavorObj
e ImageObj
e |nstance

e KeypairsObj
e NetworkObj
e SecurityGroupsObj
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[Ma mopdoetypo, Katd v wpookouion tov evepymv Virtual Instances, ypnoiuomoteital n
KAAon mov gixe oplotel Omov elye o KOTAAANAQ TTEdi Y10l TO OMOTEAECLO TTOV ETICTPEPEL O
Tapoyog kat puropel va dexbel povo tétotov €idovg dedopéva. o Tnv cuykekpiuévn ovtotnto
amofnkevovpe Kamowo PactKd YopaKTNPIoTIKA OTTm¢ eivan To dvopa tov Virtual Instance ko
0 povadikd ID tov. EmumAiéov, amobnkevovtal mo wpoympnuéves mAnpopopieg émwg ot IP
dtevBuvoelg mov Exovv avtiotoryndeil oto ovykekpuévo Virtual Instance, n Katdotaom Tov
kot to URI Tov Yo anevBeiog mpdsPaocn o avto.

e Oheg To avTIKEIEVA, amofNnKeHovTal KATOEG KOWES TANPOPOPIES OTMG Elvat Ta LOVOOIKA
ID tovg, 10 dvopa Tov KOs aviikeEvoy Kol N meprypaen tov. o mapdderypo 1060 Ta
avtikeipeva tomov Flavor éyovv kémowa povadikd ID’s, ovopata kot meptypapéc 66O Kot Ta.
avtikeipeva Tomov Key pair. Zuyypdvmg opms, ota aviikeipeva tomov flavor amobnkevovpe
EMIONG Kol MO TPOYOPNUEVEG TANpoYopieg Omwg o dabécipog diokog mov vrootnpilet, M
dwbéoun RAM ko o apBuodg tov vCPU. And tv dAAn ota key pairs amoOnkedovton
emumAéov 10 Public Key tov kdé0e key pair kot to URI tov.

Av16 0dnynoe 61ov d®Popd PETAED TOV OYKOL TV TANPOPOPLOV ToL eneéepyalOpaoTe
KoL 6TN KOAOTEPY] ACPAAELD OGOV 0pOPA TNV 0pBOTNTA KOl TNV EYKLPHTNTO TOV OEOOUEVWOV.
AmoxAeiovpe €tor ) mOavoTNTa avTIKEILEVA SOPOPETIKOD TOHTOL Vo amodnkevtovv GE
KAAON SLPOPETIKN amd vt Tov avikovy pe AavBacuéveg mAnpoopiec. Télog, Empene va
TPOCPEPOVTOL KATOLEG UETA-TANPOQOPIES Yoo TEPAUTEP® a&lomoinon amd T TAELPE TOL

YPNOTN LE TO AMOTEAECHA TG AVATTVENG Kot TOV KOKAO {ong .
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4 || platform:/resource/org.eclipse.camf.infosystem.model/model/infosystem.ecore
4 f# base
» H MonitoringProbe
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- H SoftwareDependency
4 [ VirtualMachinelmage
» = ExtendedidetaData

> & ulD: String
» T name: 5tring
> 5 description : String
- 2 type: VirtualMachinelmageType
> 5 uRL: String
- 2 VirtualMachinelmageType
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- B UserfApplication
4 [ KeyPair
» flg BxtendedMetalata
» & ull: String
» 2 name: 5tring
» T publickKey : String
> 5 Description : String
> 5 URL: String
4 [ VirtualMachinelmageFlavor

nare : EString
ull : EString
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wiCPL : String
| VirtualMetwark

- H Virtuallnstance

» H SecurityGroup

- H Deployment

- B Module

o-~0~0~0-0

»
»
»

3

(Zymua 3.9) IpoPoin avtikeiuévov ko tediov Tov Flavor, Key Pair kot Virtual Image oto

EMF

Mo oxomovg opnToOTTOG HETaED TV dubécumy mapdywyv, Bo Enpene va vAoTonOel povo n
avtioTolyn KAQGT OV LAOTOLEL TN GUVOESN KOl TN TPOCKOUIGT TV JEO0UEVOV LEGH TOV
API mov mpoopépet 1o jClouds yia Tov €kdoToTe TAPOYO, KAOMG OAO TO AALN TOPAUEVOVY
010 ®g mPOg TN AETOLPYIOL TOVG KAVOVTAG TNV OANl LAOTOINGT €VKOAN OTN QOPNTOTNTA

HeTAED SLpOp®V TAPOYWV.
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(Exmua 3.2) Apyrtextovikn tov CAMF

3.4.2 Mapping TOSCA Ileprypaong

Emeon, n vAomoinom tov ocvykekpyuévov Connector, Bpioketal amd tn mAgvpd TOL ¥PNOTN,
Eyovpe To TAEOVEKTNUA OTL Eyovpe amevbeiog mpdSPacn 610 HOVTEAD TNG TEPLYPUPNG TOV
¥pNotn 10 omoio Ppioketal NON POPTOUEVO GTN UVIUN KOL HOG TO TTAPEXEL O TVPNVOG TOV
CAMF. 'Etol, yvopilovpe avd maco oTiyun tnv mEPLYPAPT] TOV YPNOTN KOl TIG ONOLES
OAAOYEG TPOYUOTOTOLEL Kol ME TIC KOTAAANAEG KANOCES o€ POCIKEG CLVOPTNAGELS TNG
EQOPUOYNG TOUPVOLUE OMOKTAUE TPOCPACT) GTIC TANPOPOPieg oL YPEWLONOCTE YlOoL TNV
OAOKANP®OT TG AVATTUENC.

Ye avtifeon pe v Standalone epappoyn, 6mov £xet vhomombei évag Parser mov dwaffalet tnv
XML TOSCA meprypaen mov divetar omd Tov ¥pfoTh Kol ToiPVEL TA AmopoitnTo oTotEio Ta
omoia mepvael otov Deployer pe okomd v mepattépo emelepyacio TOVG KoL TNV TEAIKN

avamTuén.
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Ye kabe mepintwon, yiveror ddPfacpa g TOSCA meprypagnc pe okomd va mapbovv ot
Baoucéc ovidtreg Tov. Onog eivon oo Components-Virtual Instances mwov €yel meptypayet o
YPNOTNG KOt amd TL amoTeAovvTaL, €KOva, keypair, flavor kAm., tuyxdv emmAéov script, Tig
010N TEG TTOL €YEL Opicel, dmwg mOca Instances va ekkvovvtal Katd v avamtuén kot Ot
dAAo givon amapaitnTo Yoo TV vAOTOINGoN TG Y 6TEP, OmMOONKEVOVTOL GE AVTIKEILEVA TOTTOV
HashMap pe oxomd vo ypnoipomomBodv nepartépw and tov Deployer 6mov Ba whpet otnyv
ekdotoTe mepinTmon Ot yperdletal kol Oa o amooteidel otov Whpoxo pécsm tov API mov

npoopépet 1o jClouds.

3.4.3 Yhomomosig

Apyikd &ywvav dvo dropopetikés vAomomoelc. Mia Standalone epappoyn yio 6Komovg
Aertovpykdttog Kot vo e EyEovpe av e&umnpetel Tovg okomovg tov Connector 6mmg avtol
elyav oplotel kol T€A0C, N evompdtmon g vioroinong oto CAMF ko 1 Bertiooon g,
3.4.3.1 Yhomoinon Standalone Egappoyiig (Cloud Service Deployer™®)

H ovykexpiuévn vAomoinon mapéyet m ovvatdtnto ovvoeong pe 1o OpenStack. ‘Eyovv
oplotel OAa Ta amapaitnTa Beans mov meptypdenkay mo mtave, yio kabe mhovo aviikeipevo
OV TOPEYETOL OO TOV TAPOYO Kot TOo Kabéva amd avtd £xel GLYKEKPIUEVO TESTD Yo TIg
mAnpogopieg Tov. ['a mapdderypa to avtikeipevo yia to Virtual Instances €yt ta dvo Pocikd
medio TOL oG EVOLPEPOLY TO Ovopa Kot To povadikd ID tov. Eival og Béom va mpocokopicet
OAc To amopaitnTo otoyeion mov éyovv opilotel Omwg Images, Flavors, Networks wAm.,
YPNOLOTOIDVTAG TO KatdAAnAa Beans yio v amobikevon Toug 6Twe mopovuclicTnKay 6TV
evomta 3.3.1 Kot vo To EQPavIcEL 6TO XPNOTNH LEGH EVOG TPOYXELPOL YPAPIKOD TEPPAAAOVTOC
(ox. 3.3) yo okomovg mAnpoedpnons. Emiong eivon oe 0éom, va avarntHlel omoladnmote
TEPLYPOUP] TOV ODCEL O ¥PNOTNG oav €160d0 aveEdptnta amd Tov apBud twv Components
mov €yovv opilotel kKo 10 PdBog Tovg KaBMdG emiong kot va T tepuaticst. EmmAfov,
EMOTPEPEL 6TO YPpNoTN 10 amotélecpua pésm JSON (oy. 3.4) pe avaAvtikd otoryeio yioo To
amotédeoua TG avantuéne. Téhog, divel T dvvaTdTTO GTOV ¥PNOTN VO YPNCUYLOTOMGCEL EiTE
10 YPOQIKO TEPPAALOV OV TOPEYEL VIO OKOTOVS eMIOEENG €lte Va TO ypnotpomombel pécm
tov Command Prompt.

[T ovykekpuéva, Katd TV EKKIVIION TNG EPOPUOYNG HEG® TOV YPaPKOD TEPPAALOVTOG,

TpoPAaireTar oTOV XPNOTN TO dBESIHO pevoD (o). 3.3) Kot YiveTal 11 GOVOEST LE TOV TAPOYO.

19 https://github.com/UCY-LINC-LAB/CloudServiceDeployer
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Av eglvon emTLyNG, EMTPENMEL OTOV YPNOTN VO CUVEXICEL PE TIC EVEPYEIEG OV EMBVUEL,
SLPOPETIKA Bl TOV EULPAVIGEL TO AVALOYO GPAALLOL.

Mo «éBe Aettovpyia TpookOUoNS dedOUEVAOV, YPNCLOTOIOVVTIOL Ol GUVOPTHGELS TTOV £YOVV
optotel Ko vAomomBel ko gueavifovtar ta amoteAécpata oto dwbéoywo Textarea mov
eaiveton 6to oynua 3.3.

Ye mepInT®ON IOV 0 YPNOTNG, EMBVUEL TV AvATTLEN HOG TTEPTYPAPNG, 1 EPAPLOYT TOV {NTd
va dwoel 0 povomdtt amd v TOSCA meprypaen, v omoia dafalel pe tov avtiotoryo
Parser mov éyer viomomnBel omv epoppoyn, Kot GLAAEYEL TO OmMOPOITNTO CTOLXEIR 7OV
yperdlovton yio va v avartoéetl. Opilel yia ka0e meprypapn éva povadikd Deployment ID,
KaBmg kol Evo. Ovopa Yo TV meptypaen to onoio maipvel and to TOSCA kan pio Mota amod
Modules-Components. I'o k0e component, mov dwafalet and 1o TOSCA, dnuovpyeitor Eva
povodikd Module ID 6mov yoapaxtnpiler to ka0e Component pali e T0 OVOpHO TOV Kot
onuovpyet ko pio Aota yia to Instances mov Oa dnpiovpynBodv n omoia avticToLyEital o
éva uovo Module. Zto o1ad10 awtd, dafalet and to TOSCA 1o anapaitnta ototryeio Tov Oa
éxel 10 ovykekpévo Instance o0mwg eivar to Network, Image ID, key pair kot to vidAoura
otolyelo To. ool amodnkevel Yo eneEepyacio e TEMKO GKOTO TNV ¥PNOoN TOVS KOTA TNV
avamTuEn. Aol €xel cLAAEEEL Ol Tl amapaitnta otolyeio Yoo to Virtual Instance mov
mpéMeL va dnpovpyel yivetan yprion tov avaroymv API call péow tov jClouds pe okond v
onuovpyia tov. E@dcov m dnuovpyioc tov elvar emtuyng, mMOTPEPETAL v LOVOOIKO
Instance ID yia to Virtual Instance mov onpovpyndnke. KdaOe Virtual Instance, eivot
avtiotoyylopévo oe €éva Module kot kdBe Module oe éva Deployment. Kotd v
OAOKANP®OT NG avamtuéng, dnovpyeitar pEocw g avaroyns kAdong éva JSON apyeio pe
TIG AEMTOUEPELEG TNG TEPLYPAPNG OTI™G, T, Instances mov avamtuyONnKoyY Kot ot TAnpopopieg
TOVG KOOMG KL TNV TEAMKT KATACTOGT TG TEPLYPAPNG. AV avamthyOnke 1 Ol Kot Yio TOloV
Moyo. Emiong eivon og 0éom va teppatiost kdmoto Module 1] instance pepovopévo Baon tov
Module ID 1 Tov Instance ID mov onpovpyodvtal 1) Kot OAOKAN PG TNG TEPTYPAPNS fAoT TOV
Deployment ID.

Téoo ta Deployment ID kot Module ID dnpiovpyndnkav yio. 6Komovg AEITOLPYIKOTNTOG Kot
O EVKOANG YPNONG TS EQUPUOYNG. ATO TNV otiyun mov OAa ta ID elte mpoxertan Yo
Deployment eite yio Module eite ywo Instance, eivar cvoyetiopéva peta&d tovg, umopel
dpeco vo, yivel GUGYETION KOl TPOCTEANCT] TOV OTOWEIOV TOV TEPLEYOVTOL YWOPIG Vo
ypewaletar va yvopilovpe kabe ID pepovopéva.

Emiong, xabnc n £€kdoom avtn onpovpyndnke yioo 6komovg emideiéng Kot yio Tov opiopod g
Aertovpykdtntog tov Connector dev cuvveyileton mepotépw M avdmtuén g mapd Poévo 1

d10pHmo™ TLYOV GEAALATOV TOV UTOPEL VA, TPOKVYOLV.
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|4 DeployoUr

|| Get Image List Get Flavor List Get Metwork List Get Keypairs
Getinstances Auto Create

Flavor == id: 1, Flavor Type: m1.tiny, CPU: 1, RAM: 512, HDD: 1 -
Flavor == id: 1abf9e05-a369-4c63-874e-4887a6d37afd, Flavor Type: linc-VM, CPU: 4, RAM: 16384, HDD: &
Flavor == id: 1e246f14-9e06-4101-a8dd-64cfA370e557, Flavor Type: m1.xlarge, CPU: 8, RAM: 16384, HDD
Flavor == id: 2, Flavar Type: m1.small, CPU: 1, RAM: 2048 HDD: 20

Flavor == id: 3, Flavar Type: m1.medium, CPU: 2, RAM: 4096, HDD: 40

Flavor == id: 4, Flavor Type: m1.large, CPU: 4, RAM: 8192, HDD: 80

Flavar == id: 4ad71e0a-42a0-47b9-ae2a-d026847beb7d, Flavor Type: scan-flavor, CPU: 8, RAM: 8182, HD
Flavor == id: 60d70a5e-958a-4149-ba34-c47b70eb0671, Flavor Type: JC-Flavor, CPU: 1, RAM: 1024, HDD:

Empa 3.3) Tpaewd [MeprBdiiov Cloud Service Deployer 6mov mopovsidlovtal ta

Swbéoya Flavor

3.4.3.2 Evoopdtmon octo CAMF

Q¢ PO OMOTEPA EYIVE 1) EVOOUATOOT TNG TO AV LAOTOINoNG pe v idwo axpiPmg
Aertovpywotto. 6to CAMF  akoAovBmvtog To oyedlaoTikd TpOTLTO. TO. Omoio &lyov
oyxeoaotel. o kdBe avtikeipevo (Bean) mov vmnpye omnv Standalone e@appoyn €ywve
uetapopd tov oto Eclipse Modeling Framework (EMF) kat ot kAdoelg akorovBolv ) doun
oV vINPYE OGOV apopd ta avtikeipevd toug (oy. 3.9).

Mo ocvykekppéva kdbe Asttovpyion €xel tn Ok G KAGom. Apyikd, viomomdnke pio
Abstract khdon mov Opile TIG GLVAPTAGES TOV TPEMEL VO, LAOTOMBOLV Kot Tt €ld0vg
avtikeipeva Bo déyetar ko Opile emmAéov kdmoleg PooiKeS cLVOPTNGELS amd 1O PAcLKO
Interface Tov Connector. Xt cvvéyelo vAomolobvTay avti 1 Abstract KAdom mov oty ovcia

gtvon o1 kKAnoeig péow tov API mov mpoceépet to jClouds (oy. 3.5 & 3.6).
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public abstract class AbstractOpenStackOpDescribeImages implements IOperation {

/** The resulting list of AMIs */
private List<Image> result;

/** Any exception which came up during the inquiry. */
private Exception exception;

abstract public woid run();

public List<Image> getResult() {
return this.result;

}

public Exception getException() {
return this.exception;
b

jrE

4

* A setter for {@link #result}.

Y

* fparam describeImagesByOwner the param to set

*y

protected void setResult( final List<Image» describeImages )

{
1

jrE

* A setter for {@link #exception}.
Y

this.result = describeImages;

* fparam ex the exception to set
*y
protected void setException( final Exception ex ) {
this.exception = ex;
3
1

(ZyMua 3.5) Abstract kKAdon yio TV TPOGKOUIGT] TOV SOOESTUOV EIKOVOV
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public class OpenStackOpDescribeImages extends
AbstractOpenStackOpDescribeImages {

private final ComputeService computeService;
* Creates a new {{@link OpenStackOpDescribeImages} with the given owners as
* parameter.

computeService
the {{@link ComputeService} to cbtain data from

public OpenStackOpDescribeImages(final ComputeService computeService) {

this.computeService = computeService;

@override

public void run() {
setResult(null);
setException(null};

try {
Set<Image> images = (Set<Image:) this.computeService.listImages();
setResult({new ArraylList<Image>(images));

} catch (Exception ex) {
setException(ex);
h

(ZyMua 3.6) Yhomoinon Abstract kKAdong yio. Tnv TpookOUon Tov StafEcImy EIKOVmY

To peydlo mheovékTnua €00 Owg avapépOnie eivar 6TL N TEPTYpaPn TOL ¥pNoTn PpiokeTal
NN ot pvnun kou dev yperdletor va yivetan Parsing kdmoiov TOSCA apyeiov oAAd amid
KM0€1g 6¢ POCIKEG GUVOPTNCELG TOL TVPNVO TNG EPAPUOYNG HE OKOTO TNV OVAKTNOT TOV
TILOV avTtdv. AkorlovBeiton maAl n 0o dadikacio, Yoo kaOe meprypagn onpovpyeiton Evo
povadikd Deployment ID mov mepiéyer pio AMoto amd Modules. T'a kédBe Component
onpovpyeiton €va povadikd Module ID mov mepiéyer pia Aloto pe to Instances mov
avtiotolyyobv oto Module ovtd. TIdAr vmdpyxet n dvvatdOTNTO TEPUATIGUOV KATOLOV
avtikelévov gite péow tov Instance ID eite pésm tov Module ID av wpdkeiton yroo Kdmoro
Module gite oAdKANpNG ™G Teptypapn péow tov Deployment ID. Téco kot og avt) v
mePinTon, To cvykekpipéva ID’s ko avtikeipeva, Ppickovroal Yoo oKomovg 01EVKOAVLVOTG
NG EMKOVOVIOG KO Y100 GKOTOVS GUOYETIONG LETOED TV OVIOTNTOV TNG TePLypaens. TENoG,
dnpovpyovvtay Kot TaAl To avtiototyo JSON pe 1o amotédleopa g avamTuéng Kot Tig emi
HUEPOVS OVTOTNTES TNG.

Yrapyet kot €0 T0 TAEOVEKTNUA TNG POPNTOTNTOS HETAED TOV TTapdywv. Ot HOveEG aAAaYEG

OV TPENEL VA, YIVOuV €lvar avT] TG KAAoNG TOL VAOTOLEL T GHVIEST e TOV TTAPOYO KO Ot
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vAomomoelg twv Abstract KAdoewv mov mepiEyovy Tig KANoelg tov APl mov mpocpépetl 10
jClouds.

Koatd v cuvégela g avamtuéng g epapproyns, TpooTétnke 1 duvatodTNTA 0 YPNOTNG VO
&xel T dvvatotnta va PAEnel Oda tao Instances to omoia ektelovVTAL T SEDOUEVN YPOVIKT
oTiyu] péca amd 10 Ypapikd mepiBdriov tov CAMF kobod¢ kol 1 evoopdtmon twv
AELITOVPYIDV TPOCKOUIONG TTOV EAEmaV 0T0 Ypapikd mepiBdArov. [Ipootédnkav véa media
o6mwg 10 URI tov Instance kaBnhg kot ot IP’s wov tov €yovv avtiotoymbel 0nwg emiong kot n
KOTAGTOON TOV, EMTALOV TANpoYopieg Yo o Key pairs 60mmg 1 meptypaen, To public key kot
fingerprint, ota flavor ot TAnpogopieg yio kébe flavor 0nwg n dabéoiun RAM, o dwabéoiog
dtoxog kat 0 ap1Opog twv vCPU kot téhog, ota Security Group n meptypopr| Toug,.

={}son
= [ ] Deployments
={}o
# appMame : "myApplicationDescription™
# =tatus : "deploved”
= [ ] Modules
={}o
& nitinstances : ™
= [ ] Instances
={}o
o KeyPair ; "akasta”
# Imagell : “regionCne/0133e5a7-a2 7 c-4cc3-9c78-6b61 27 bdad40”
® instancelD : "ed21831f-5d64-4503-b1f2-24ff3a1b0345"
® FlavorlD : "m1.medium”
@ WodulelD : "172a%951-da13-4a80-aed7-31cef2bed64d"
# ModuleName : "AppServer”
={}1
@ initinstances : ™
= [ ] Instances
={}o
# KeyPair : "akasta”
# ImagelD : “regionOnefeec3dSci-75d0-4a95-a86b-b0Ef0a®E3bc0™
# instancelD : "44543b52-4343-4bde-925f-d2030388 fOcc”
& FlavorlD : "m1.small”
@ WodulelD : "f7c565/5-a2e5-4787-bc13-3b539cd58bda”
& KModuleMame : "DBServer”

provider : "OpenStack”

finishDeployTime : "27/4/2015 06:41.54"

startDeployTime : "27/4/2015 05:.41:53"

deploymentiD : "Se1f4b50-1902-4291-b799-ff7375decal2”

Zympa 3.4) JSON Metd-tAnpoeopieg omd emTuYNS avATTLEN
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3.4.3.2.1 Awuyeipion Aabov

Emiong o okomovg kupiog gpedviong mpog tov ¥pnotn, OAa to mhovd cOAALATO TOV
umopel va Tpokvyovv og pia dtadikacio Onwe gival n Tpockopiorn tov dbéciuwmv Images,
Flavors, n onuovpyio 1 o teppoatiopndg evog Virtual Instance, yepilovrol amd v €papproyn
LE O QIAKE pnvOpata o€ avtifeon e 0pKETEG CEPES COAAUATMV TOV TOAEG POPES LmopEl
vo punv givot kot 1060 katavontég and tov péso ypnotn. [lo cuykekpyéva, yio kdbe mbovod
o@AaApa Exel dnuovpyndet kot £vag véog Tomog Exception émov avolopfdavel va dtayeipiotel
TO apyKd c@aAl, va amodnkedoel T0 TPOPANUO Y10, GKOTOVS OMTOGPOAUATMOONG Omd TOV
TPOYPOUUOTIOTH] Kol GLYYPOVOS VO ELQAVICEL pHéca o€ pio Ypopupu Tt mye Adbog pe €va
QUAKO pnvopa Tpog tov yprotr. ‘Etot, yuo mapddetypo 6tav o ypnotg Bo mpoonadncst va
Kaver pio avdntuén ypnoyonroldvtag éva Flavor ID mov dev vdpyet, Ba tov gppavicel 1o
uvopa “DEPLOY Exception: Failed to deploy. Please contact your system administrator.”
KOl OTO TOPACKNVIO TOV Tpoypaupatog Bo éxovv amoBnkevtel ovoAvtikd ot OAeg
Aentopépeteg mov Bo Tpémel va AGPeEL LITOYN O SLOYEPLOTIG TOV GLGTHLATOG.
H onpovtikotepn adiayn|, Bpioketor 6to Tmg dtoyepllopacte TAEOV TuyOV AGON Tov umopei
Vo TPOKVYOLV KATA TNV avantuén kdmowov pépovg tmv Components Tov €xel TEPLYPAYEL O
ypnoms. Otav yio mopdoetypa, o ypnotng £xel (o opkeETA UEYOAN TEPLYpAPN TOL
anoteAeitar omd 100 Virtual Instances kot yio KGmolo Adyo 1 avamtvén tov 64 amnotdyet,
¢ B evnuepmBel 0 ypNoTNG TEPO OO TO TLTIKO PUNVVL GEAALTOG OV B TpokOyet; Tt
EVEPYELEG UTTOPEL VO KAVEL,
[TAéov, o Deployer éywve mo “éEumvoc” kobm¢ eivar oe Béom va vmootnpilel T Tpelg
aKOAovOeg Aettovpyieg KATA TV AVATTVEN UI0G TEPLYPAPNG KOL OE TEPITTMOT TOV TPOKVYEL
KGO0 GOAALLO VO TO JLAXEIPIOTEL AVOADY®G.

e CONTINUE_ON_ERROR

e STOP_ON_ERROR

e TERMINATE_AND_REVERT_ON_ERROR

H npot emroyn ko wposmideyuévn emroyn, eivon 1 CONTINUE_ON_ERROR. H omnoio,
Om®¢ givon Kol 0 TITAOG TNG, OTAL EVIUEPDVEL TOV YPNOTN Y10 TO CPAALN TOV TPOEKVYE AL
dev poPaivel oe omoladnToTE AAAN evépyeta. [lpoomabel vo cuveyioet pe v avantuén Tov
vorlowmev Virtual Instance kot av mpokvyel kdmoo emmAéov cedipa, to ayvoei. [opd
uovo, oto 1Mk JSON pe Tic petd-mAnpogopieg, N KATACTAOT TNG TEPLYPOUPNG €lval NG
LOPOTS “orokAnpmOnKe oAAG pe ceaipota”. (o). 3.7)
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H 6etvtepn emroyn, STOP_ON_ERROR, c¢ avtifeon pe v npdT, 0TOV TPOKOYEL KATO10
o@dApa, otopotder - OAN dwdwocio g avdmtuéng. Aev yiveton mpoomdbeln va
avamtuyfovv Tuxov evamopeivavto Virtual Instances. O ypnomg evnuepdvetol Hécw evog
UNVOLOTOG GOAANATOG oty 006vn Kot dnpovpyeiton At to avtiotoryo JSON apyeio pe Tig
LETA-TTANPOQOpPiES TO 0moio givar TaAt TG id1ag popeng. (oy. 3.7)
Téhog, m 1pitn emroyn, TERMINATE_AND_REVERT_ON_ERROR, n omoia og
TEPIMTOON GOAALATOS, TEPUATICEL TOV AVATTUEN TNG TPEYOVGOS TEPTYPOAPNG OTMG KAVEL KOt 1
debtepn emAoyn, oAAd ovyyxpoévee, 6co Virtual Instances €yovv dmuovpynfel mpwv 1o
opdrpo teppotiCoviar. Onmg Kol oTIC TPONYOVUEVES TEPIMTMOCELS, £TCL KOL GE OULTH, O
YPNOTNG EW0OTOLEITAL PE KATOLO pvupe opdipatoc. Ev avtiBéoet pe i dAdeg 600 emhoyég,
€0 dev dnuovpyeitar kémoto JSON apyeio pe petd-mAnpoeopieg yo v avantuén, kabng
TAEOV, deV LITAPYEL KATO0 GTOoLYElD OTL VINPEE TTOTE.
Koatd v swdikacio g avantuéng, o ypnotgs, Ba £xet v dvvotdtnto vo emAEEEL HECH
oV Ypapikov tepiPdriovtog tov CAMF pia and Tig Tpelg moMTikéG 1) ool Tov e&vmnpeTet.
Emumiéov, €ywav onuovtikéc oAlayéG oTOV TPOTO LE TOV OMOI0 Onpovpyodviol Kot
opyavavovtor ta JSON apyelo mov eivar vmedBova yoo v amoBnkevon TV HETA-
TANPOPOPLAOV TNG AVATTLENG KoL Y10 TVYXOV GOAALOTO TTOL UTOPEL VO TPOKOWYOLV.
Apykd, ompovpyeiton €vo eEwtepikd medio to omoio givor €vog mivakag mov TEPLEXEL Ta
axolovba ctoyeia:

e Status

e Deployment ID

e Application Name

e Provider

e Start Time

e Finish Time
Kol Vol OVTIKEIPEVO Tov Tepiéyel mivakeg omd ta avtiotoyo Modules g meptypaeng e
nedia 11 Pacikég Tovg mAnpopopieg dmwg:

e Module ID

e Module Name

e Initinstances
o6mov 10 TeAevtaio medio eivar o apBuog amd ta apywkd Instances mov mpémer va
onpovpynBovv. Kabe Module mepiéyet €va avtikeipevo and Instances mov mepiéyel mivoakeg
ot omoiot €yovv mAnpoeopieg yw ta Virtual Instances mov éyovv dnuovpynOei. Mo kabe
Instance, amoOnkedovton ta:

e |[nstance ID
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e Image ID
e Keypair
e Flavor ID

Ta napondve, eaivovior avoivtikd ota oynuota 3.7 kot 3.8.

Téhog, pio axoun onuavtikny oAdoyn 1 onoia ogv eivon daBéoiun otnv Standalone epappoyn,
etvar 1 a&lomoinon TV OA®V MO TOVEO HETA-TANPOPOPLOV. Xg TEPIMTMOT), TOL O YPNOTNG
tepuatioet v epoppoyn 1o CAMF, omoladnmote oTotyeio Ko TANPOPOPIES GYETIKA LE TNV
mePLypop] tov €yovv yobel. Me amotélecua vo unv el tn ovvatotnta va mpoPel oe
HUEUOVOUEVEG OAAAYEG OTIOC Y10 TOPASELYIO O TEPUOTICUOG KATO0L cvykekpiluévoy Virtual
Instance, va ghéyEel TV €YKLPOTNTA TNG TEPLYPAPNS N KoL GAKOUN VO TNV TEPUATIOEL OTOV
emavekkivnoel v gpapuoyn. Etol, yio kabe meprypapn mov vrdpyet oto CAMF ko €yet
avantuyBel otov Tapoyo, TAlov gipaote oe BEon va to a&lomomaoovpe to JSON apyeio mov
ONUovPYEiTOL UE TIG LETA-TANPOPOPIEG TTOV TEPLEYEL Y10 TNV TPOTOTOINGT, TOV TEPUATIGUO 1|
ToV €AEYY0 €YKLPOTNTOG TNG TEPLYPAPNG OV PAEMEL O YPNOTNG WEC® TOL YPOPLKOD
nePPAALOVTOg o€ GYéom Le TO TL LIAPYEL 6TOV TAPoYo. o kaBe meprypaen, dwuPdleTor To
avtiotoryo JSON apyeio kot dnuovpyeitor GQUECH TO UETA-HOVTEAD TNG TEPLYPAPNS OTN
UVAUn  TTpoceépoviag aueon dvvordtta  emeepyoaciog. Zuyypdveg, yivetor €EAEYYOG
gykvupoOTNTOC. ANAadT| av o1 ovTdTNTEG TOL TTEPLYpaovTar puésa oto JSON apyeio ivar dvtwg
EVEPYEG GTOV TTAPOYO KO EVUEPDVETAL O YPNOTNG OE MEPIMTMOT TOV KATOL0, OO OVTEG OEV
elvar éyxvpn. Me avt) 1 dwdikacio, umopel va EEpeL ava TAoO OTIYUY| TN KATAGTACT) TNG

TEPLYPOPTG TOV KOl VoL TPOPEl 6 0AAAYEG 1] KON KO GE LEPIKO 1] OMKO TEPUATIGUO.
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={}son
= [ ] Deployments
={}o
B appMame : "myApplicationDescription”
# status : "Failed to deploy instances with name [DBServer]”
= [ ] Modules
={}o
& initinstances : "2"
=2 [ ] Instances
={}o
B KeyPair : "akasta”
¥ Imagell : “regionOne/}1 33e5a7-a27c-4cc3-9c72-5b61 27 bdad40”
® instancell : "Tadba38b-c825-4938-a446-24ceazboba1e”
& FlavorlD : "3"
#{}
8 ModulelD : "4c087Vebe-2f28-415c-886d-75eBccbScabf™
# ModuleName ; "AppServer”
={}1
& initinstances : "1"
= [ ] Instances
={}o
B KeyPair . "akasta”
# Imagell : null
& instancell : "Unknown Instancell”
& FlavorlD : "3"
# ModulelD : "5a193cbb-218c-4dd 3-b558-455350204870
& ModuleMame : "DBServer”
B provider : "0OpenStack”™
# finishDeployTime ; "27/4/2015 06:31:137
B =tartDeployTime ; "27/4/2015 06:30:23"
@ deploymentlD : "71f82a8b-5a1d-4b0c-00e4-Tedd7deT 1 fee”

Eympa 3.7) JSON Metd-tAnpoeopieg omd amotuynuévn avantuén
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={}Is0n
= [ ] Deployments

={}o

# appMame : "myApplicationDescription”

B =iatus : "deployed”

= []r.'ll:ldules

={}o

# initinstances : "2°
= [ ] Instances

={}o

—_

={}

KewPair . "akasta”

ImagelD : "region0ne/0133e5a7-a27 c-4cc3-BoTE3-6b6127bdad40"
instancelD : "e2a%ald0-T270-4555-a83e-1aa5942355 1 ce”
FlavorlD : 3"

KewPair . "akasta”

ImagelD : "region0ne/0133e5a7-a27c-4cc3-Sc78-6b5127b4a440
instancell : "3&0afade-07ad-4e96-0147-dc2dB4ci14e7

FlavorlD : 3"

# ModulelD : "cad703c2-04d7-4016-5fed-5854665f5bbo™
B ModuleName : "AppServer”

={}

& jnitinstances : ™"
H [ ] Instances

# ModulelD : "37c0b340-7515-4b2d-S8ee-3724e8e40e38”
@ ModuleMame : "DBServer”

B provider : "0OpenStack”

# finishDeployTime ; "27/4/2015 0617127

B =tartDeployTime ; "27/&/2015 0617117

8 deploymentlD : "7163fafa-1922-427e-8ad2-9111cb1 fedcd”

(Zxmpa 3.8) ISON Metd-nAnpogopieg omd emttoynuévn avantoén pe dvo Instances oto

npwrto Module kat éva 6to dedTEPO
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3.4.4 API Eqpapuoyng

Kion API Hapapetpor Tomog emoTpoQg Ieprypaon
getFlavorList() Map<String, List<FlavorObj> Emotpépet 6 a
String> ta Sroféopa

Flavor

getlmageL.ist()

String scope,
Map<String,

String>

List<lmageObj>

Emotpépel OAa
T Sbéca

Images

getAdditionalServices()

String

List<String>

Emotpéopet
emmAiov
TANPOPOpieg
oL UmopeEl va
eMGLVAPOOLV
o€ éva VM o¢
LETOYEVEGTEPO

oTAo10

getQuotas()

String

List<String>

Emotpépet Toug
TEPLOPIGULOVG
670 AOYOPLOCUO

TOV ¥PNOT

getNetworks()

List<Instance>

Emotpépet ta
dwbéoa

dlkTva

getKeyPairs()

List<KeyPairsObj>

Emotpéper ta

dwbéopa Key
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pairs

getSecurityGroups()

List<SecurityGroupsObj

>

Emotpépet ta
dwbéoa

Security groups

getInstances()

List<Instance>

Emotpéper ta

evepya Virtual

Instances
createlmageFromInstance() String, String String Anpovpyet
eova and Eva
Virtual Instance
createlnstance() Map<sString, String Anovpyei éva
String> Virtual Instance
terminatelnstance() String Boolean Teppotilet éva
Virtual Instance
OpenstackConnector() HashMap<String - Anpovpyei
, String> oOVOEDT UE TOV
TAPOYO
Deployer() File - Kéver v
avamTLéEn
cloudConnect() - OpenstackConnector Anpovpyei
oVVOEDT
createDeployment() HashMap<String String Anovpyei éva
, String> Deployment
terminateDeployment() String Boolean Tepuarilel éva
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Deployment

createModule() String, String Anpovpyet va
HashMap<String Module
, String>
terminateModule String, String Boolean Tepuarilel éva
Module
addInstanceToModule() String, String String [Tpocbetet éva
VM o¢ éva
Module
removelnstanceFromModule() String, String Boolean Aopopei évo VM

ortd éva Module

parseConfig()

AwBalet to
apyelo pe Tig

pvouicelg

addModule()

Module

[TpocBétet Eva
Module o€ éva

Deployment

removeModule()

String

Aparpet éva
Module c¢ éva

Deployment

JSON()

Anpovpyet 10

JSON apyeio

write_data()

HashMap[],
String, String,

List<String>,

I'pdopel 6T0

JSON apyeio
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List<String>,

String, String

init()

Anuovpyet o

YPOPIKO

nepPariov

parseXMLFile()

String

HashMap[]

Awpatet to

TOSCA XML

[Mivakag 3.1 APl epappoyng
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Kepdararo 4

A&worldynon

4.1 A&oroynon tov Deployer 39

4.1 A&oroynon tov Deployer

210 KePAAao avTo, B yivel pio AETTOUEPNG AVOLPOPA GTNV dtadikacio Tov ypetdleTan yio va
avantuydel pio meptypoaen otov mhpoyo. To empépovg Prpata mov mTpénet va yivouy oe kabe
oTAd10 amd TNV TAELPE TOV XPNOTN, TO TEMKO OTMOTEAEGLO GE L0 EMTUYNG OVATTLEY Kot TU

YiveTal o€ TEPIMTOON GPAALOTOC,

Mo oxomotg mapadeiypotoc, Bewpodue pion 3-tier epoappoyn amd kamowo OnLine Shop
omoio. amoteAeiton amd 3 Virtual Instances. Avo Virtual Instances pe tv ovopacic Web
Server 6mov Ba £xovv TOV pOAO TOV EELINPETNTY TNG IOTOGEAIDOS TOVS KATACTNLATOS KOOMG
KOl TNV EVOOUATOUEVT EPOPLOYN YO TIC AYOPUTOANGIEC LEG® OTIS 10T0CcEADNGS. EmumAiéoy,
éva axoun Virtual Instance pe v ovouacio DB Server 6nov Oa éxel v Pdon dedopévmv
Yo TN Agrtovpyio. TOV €ELANPETNTAOV OVTOV Kot TNV enesepyocioo TV OedOUEVOV TOV

OTEAVOLV..

O10vo Web Server amoteAovvot amd to eENG YOPAKTNPIOTIKA:
e VMI: Ubuntu 14.04
e Flavor: ml.small
e Keypair: akasta
e Network: CAMF-NET

O DB Server amoteAoOvtal amd To €ENG YOPOKTNPLOTIKA:
e VMI: CentOS 6.4
e Flavor: m1.medium
e Keypair: akasta
e Network: CAMF-NET
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A@ov 0 ypnotng £xel dNUOLVPYNCEL To GYETIKO Project péow tov ypagikolh mepiPdAlovtog
nmov mpoceépel 1o CAMF, PAémer v mpoemheypuévn 0Bo6vn kot mpémer vo. mpoPel ot

dnpovpyia piog véag meptypagns LEGH TOL 00NYOV OTTMS PaiveTat 6To oyfua 4.1

(= New | B S

Select a wizard —

Create a new CELAR Application Description

Wizards:
type filter text

= General

a (= Cloud Application Management Framework
77 Application Description
1o Cloud Project

s = Java

> = JavaScript

> = Plug-in Development

> = Server

» = Web

> = XKML

s = Other

> [ Examples

':?3' < Back Mext = Finish

Zyua 4.1 Anovpyia Project

‘Enetra, epeaviCeton pio kevn meptypagn 0nwg @aivetol 6to oynuo 4.2 Kot 0 xpnotng mpEmel
va KAavel xpron ¢ marétag mTov Tpoceépel 1o CAMF yia ) dnuovpyia g Teprypagpng Tov.
Y10 aploTePd TNG EIKOVAG, POIVETOL KOl 1) dOUN T®V QOKEAW®V OV VIapyel. Ot meptypapég
Bpiokoviar cuykevipmpéves o évav @akelo pe v ovopacio Application Descriptions, 1
HETAPPOOT KOl TO HOVTEAD TV TEPLYPAPDV oTOV @dkelo Application Submissions Kot ot
EMMALOV ovTOTNTEG OM®G €KOveg Tov ypnotrn, deployment scripts, Json Files «An

OLYKEVTPMUEVEG GTOVG OVTIOTOLYOVS PUKEAOVG TOVG GTOV (dkeLo Artifacts.
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abr Cloud Project View 52 G = = O [ ThesisDemo 52 =

4 B myProj — | b Palette

4 (% Application Descriptions
&) ThesisDemo.tosca [5 Sk
&) myApplicationDescription.tesca i.i Marquee
£ Application Submissions A= Connections =
(2 Artifacts
(% Monitoring =
= Openstack (= Application Components
0 myProject + ApplicationServer
+ DatabaseServer
» LoadBalonser=
(= Images
(= Networks
(= Monitor Probes
(= Elasticity Actions @
(= User Applications @
[ Key Pairs @
akasta
« m , | (= Deployment Scripts @
[ Properties 32 M v =0

Properties are not available.

Zymua 4.2 Apykr 006vn Project

H maléta mov mpoceéper 1o CAMF, @optdvel apécmc to SobEGIHO YOpaKTNPIOTIKA -
EMAOYEC TOV €YOLV OploTeEL oToV TAPoyo kol pe drag’n’drop amd to avtictoyyo medio
aglomoovpe Vv Kabe emioyn. Xpnoiponowwvrog 1o medio Application Components (cy.
4.3.1) emiéyovpe éva Web Server kot évav Database Server to omoio “piyvovue” otnv
moréta. o kdBe Component-kovtdxt mov opicape, mpocHétovpe v ekdéva (Image) v
omoio. pumopovue va emAéEovpe péEGO amd TIG SlBECIES EMAOYEG TOV TOPOYOL EITE Va
avePdoovpe gpeig 6mola emBvpodpe dnwe eaivetoan oto oynua 4.3.2. Emiéyovpue emiong 1o
diktvo mov Ba avikel o Virtual Instance kabmg kot to Keypair ond tic dtobéoipeg emhoyég
OUUPMVO, LE OVTE TOV TPOGPEPEL O TAPOYOG Kol To dwkoudpato mov £yovue. 'Emetra,
emAéyovtag to kdBe Component pumopovue vo opicovpe emmAéov Aemtopépeleg Ommg
eaivovtol Kot oto oyfua 4.3 éxovpue T factkEg EMAOYES OTMG TO GVOLLO TOV, TNV EIKOVA TOV,
10 flavor, ta ehdyota kot to péyiotro Virtual Instances mov Oa vmdpyovv, emroyég
ehaotikotnrog (elasticity) omov opilovpe Kdmoleg cuvOnkeg Kot Tt TPEMEL VoL YiveTow OTOV
emrevyBovv Yo Tapaderypa, emAoyég Monitoring, emumAéov TapapueTpotl Yoo 1o VM kot T€Aog
optopd emmAiéov Deployment Script mov Ba extedestodv Katd v avdmntvén tov Virtual
Instance. Xto Okd pog mapddetypo o pog omacyoAncst povo m emioyn Main kot
OLYKEKPIUEVA O apykog aplBudc towv Virtual Instances mov mpémetl va avamtvyfodv yia tov
WebServer tov omoio Oécape oe 000 OmwG Qaiveton oto oynua 4.3.2. Emiong, pécw tov
OLYKEKPIPLEVOVY eMAOY®V, opilovpe kot to Flavor tov Virtual Instance mov 0mwg @aiveton

éxer oprotel og ml.small.

41



Sowr g scthpplceots200escrptons/ s hematasadiganto g Ptors Al

File Edit Mavigate Search Project Run Window Help

e E RS S S e R e R Quick Access :@‘E:‘Rasourca
sl Cloud Project View 53 & B =08 ThesisDemodtosca [ *ThesisDema 53 =g
4 & myProj ThesisDemo * | i Palette I
4 (5 Application Descriptions =
&] ThesisDemo.tosca [SaConnections
&] myhpplicationDescription.tosca (= Application Components 7}
b (2 Application Submissions | Asplicationserver =
b B Arifacts + DatabaseServer
[ Monitoring WebServer DBServer =
u Openstack - Images E
T myProject regionOne/6a002e30-
+ d771-42de-b76a-
22beRd6533,
= Networks E
fpet! e [pet o 3al6890-06a7-14b5-s8el- || =
akasta akasta * 2cthBd28507
———
- Monitor Probes
(= Elasticity Actions
= User Applications
(= Key Pairs ]
akasta
< "f | ' | Deployment Scripts -
Properties 3 |G Authentication Token Ul 1 Application Deployments & Error Lot v=0B
APDICATION LOMPORENT rTOpeTtes NUMDET OF INStances pr
Main 2
Elasticity Name: WebServer Initiali 1
Data/Load E
Monitoring | YMImsger  regionOne/0133esa7-a27c-4ec: [Add Image... Mini 2
Paramet
SEAMEEE | M De..tion: Max 1
Deployment
VM Tune: mi.small 2 -

Zynua 4.3 Tleprypogr epappoyng

AoV &xet ohokAnpwbel n dradikacio TN TEPLYPAPNS TNG EQPUPUOYNG, TO EXOUEVO Prpa etvat
N onuovpyia tov TOSCA povtélov g mePLypaensg Kot 1 TEPOUITEP® 0EOTOINGT TOV OT®G
eaivetal oto oynua 4.4 & 4.5.

 can - Yool soscapplcatiots2uDescrptons Tossbem oscadaarnt - s Petors e i

file Edit Navigate Search Project Run Window Help

= PR S i e R Quick Access | 5 | [ Resource (@ CAME |
al Cloud Project View 53 & H = 8 ThesisDemotoscs [ *ThesisDemo 52 =g
4 5 myProj [ ThesisDemo m Palette I
4 [ Application Descriptions — = R ———
&] Thesspmmrnmd | S Deploy Application = ) £= Connections
& myap New b Submission (= Application Components #
a [ Applicatio Open =] Select Application to Submit _|| + ApplicatienServer M
elect Application to Submi =
Bﬂ;"i‘“ Open With ’ + DatabaseServer
P ifacts ~
Ed
(= Applic Copy cui-C Enter or select the parent folder: & Images
(= Deploy Paste Cul+V regionOne/6a003ed0-
» & Jsons myProj/Application Descriptions e TEa
(= Recon (e B o I 22befdf5332,
(= Virtual| o Refresh F3 4+ @ myProj [ Netwerks £
(% Manitarin = .settings - 3fal6890-06a7-44b5-a8el- |=
Validate 9 >
= Openstac) b G tosca 2cfb828507
T3 myProject Team » = Application Descriptions L A L.
Compare With ’ = Application Submissions Zablopitoghiobes
Replace With v b B Arifacts £ Elasticity Actions
= Monitoring [ User Applications
S [[Impoit (= Key Pairs >
3 Delete Delete .| akasta i |
fa Export v | Deployment Scripts -
Properties ies 23 %= 4
Property
File name: | ThesisSubmission
@ < Back Neis | [ Fmish ][ Cancel

Yymua 4.4 Anuovpyio TOSCA

42



<Mml version="1.8" encoding="UTF-8">
<tosca:Definitions xmlns:xsi="http://www.w3.org/2081/XMLSchema-instance” xmlns:elasticity="http://ww.example.org/NewXMLSchema” xmlns:sybl="http://www.example.org/5YBL" xmlns:t
<tosca:ServiceTemplate xsi:type="elasticity:TServiceTemplateExtension” id="hello" name="ThesisDemo">
<tosca:BoundaryDefinitions xsi:type="elasticity:TBoundaryDefinitionsExtension”>
<toscaiProperties:
¢<elasticity:ServiceProperties>
<elasticity:Version>1.8</elasticity:Version>
</elasticity:ServicePropertiesy
</tosca:Propertiesy
</tosca:BoundaryDefinitions»
<tosca:TopologyTemplate:>
<tosca:NodeTemplate xsi:type="elasticity:TNodeTemplateExtension” id="C997144673" maxInstances="1" minInstances="2" name="WebServer" initInstances="1" x="235" y="185">
<tosca:Properties>
<elasticity:NodePropertiess
<elasticity:Flavorsml,small</elasticity:Flavor>
</elasticity:NodeProperties>
</tosca:Propertiess
<tosca:DeploymentArtifactsy
<tosca:DeploymentArtifact artifactRef="AppServerImage” artifactType="VMI" name="regionOne/@133e5a7-a27c-4cc3-0c78-6b6127h4a440" >
<tosca:DeploymentArtifact artifactType="Network” name="8ebb464c-add4-464h-2b37-28cfcd6d9ech”/>
<tosca:DeploymentArtifact artifactType="KeyPair" name="zkasta"/>
<tosca:DeploymentArtifact artifactType="Network” name="Bebb464c-ad94-464b-ab87-28cfca6d9ech"/>
<tosca:DeploymentArtifact artifactRef="WebServerImage" artifactType="VMI" name="regionOne/eec3dSc3-75d8-4a95-a66b-beBT9a963bca" />
</tosca:DeploymentArtifactsy
</tosca:NodeTemplate>
<toscatlodeTemplate xsirtype="elasticity:TNodeTemplateExtension” id="(722278586" maxInstances="1" minInstances="1" name="DBServer" initInstances="1" x="515" y="185">
<tosca:Properties>
<elasticity:NodePropertiess
<elasticity:Flavorsml.medium¢/elasticity:Flavor>
</elasticity:NodeProperties»
</tosca:Properties>
<tosca:DeploymentArtifacts>
<tosca:DeploymentArtifact artifactType="Network" name="Bebb46dc-add4-464h-ab37-28cfcdbddech”/>
<toscaiDeploymentArtifact artifactType="KeyPair" name="skasta"/>
<tosca:DeploymentArtifact artifactRef="DBServerImage” artifactType="MI" name="regionOne/65h62efa-f51f-Leac-05e5-fd3ad73c7efd" />
</tosca:DeploymentArtifactsy
</tosca:NodeTemplate>
</tosca:TopologyTemplater
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A@ob olokAnpdbnke M avamtuén g mEPLYPAPNS, 0TS QaiveTol kol 6to oynuo 4.7 ot
ovtoTNTEG OV TIEPLYpAPNKay Exovv avamntvybel otov mhpoyo (OpenStack) kon ivon €toyueg

POG XPNON. ZVYYPOVOCS, OTMG Qaivetal oto oynua 4.8 £xel dnuovpyndel kot to avtictoryo
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JSON apyeio otov avtictoryo @dkeAo Tov Project pe To amoTéAEGHO KO TIG AETTTOUEPELES TNG

TEPTYPOPTC.

Instance Key Availability Power
[ Name Image Name IP Address Size Pair Status  Zone Task State Uptime Actions

m1.medium |
4GB RAM | 2
VCPU | 40.0GB
Disk

E]  DBServer_1 centos6.4x86_64  192.168.0.100 akasta Active nova Mone Running 0 minutes ElsateShanchok

m1.medium |
4GB RAM | 2
VCPU | 40.0GB
Disk

E] | WebSerer 2 ubuntul4.04 192.168.0.110 akasta Active  nova Mone Running = 2 minutes Create Snapshot

m1.medium |
4GB RAM | 2
VCPU | 40.0GB
Disk

]  WebServer_1 | ubuntu14.04 192.168.0.109 akasta Active nova Mone Running 1 minute Create Snapshot

ymua 4.7 TIpoPoAn avémrtuéng otov mhpoyo

4 2 myProj
4 [ Application Descriptions
&| ThesisDemo.tosca
@ myApplicationDescription.tosca
4 (% Application Submissions
@] ThesisSubmission.tosca
&| myApplicationSubmission.tosca
a4 (% Artifacts
== Applications
== Deployment Scripts
4 | Json Scripts
ThesisDemao.json
myApplicaticnDescription.json
== Reconfiguration Scripts
(== Virtual Machine Images
% Monitoring
m Openstack

yuo 4.8 Aoun Project - Json Apyeio

More

More

More
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={}son
= [ ] Deployments
={}0
® appMame : "ThesisDemo”
@ =tatus : "deploved”
= [ ] Modules
2{}o
& initinstances : "2
= [ ] Instances
={}o
# KeyPair ; "akasta”
# Imagell : “regionCneleec3dSci-75d0-4a95-a86b-b02Sa®E3bc0™
® instancelD : "Tc3dE8fb-0673-4503-824f-feGeB00eSaaf
# FlavorlD : 3"
a1
® ModulelD : "fe8222358-7100-4214-516a-2343de5754b7T"
@ ModuleMame : "WebServer”
{3+
& initinstances : ™
= [ ] Instances
={}0
# KeyPair ; "akasta”
@ Imagell : “regionOnefSsbé2efa-fo1 f-deac-95e5-fd3ad 7 3cTefd”
@ instancell : "aededfce-Sbdc-4cid-ad57-e7 938251 cfbd”
® FlavorlD : 3"
® WModulelD : "6725189b-be70-4161-ac53-3f9a11 fddefa”
# KModuleMame : "DBServer”

provider : "OpenStack™

finishDeployTime ; "29/4/2015 02:37.47"

startDeployTime : "Z9'4/2015 0237457

deploymentlD : "051c33b5-a4e2-487e-bf72-30f0126747bE"

Zymua 4.9 Arotéleopa meptypagng 6to Json apyeio

To mapamdve ocevaplo, Mrov pio emrvyng avamtuén Kabdg doev vanpyxe KAmoo
o@aApo oy O0AN dadikacia. H moltiky mov emAéyOnke yio tnv avamrtoén, rav
CONTINUE_ON_ERROR mov og mepintwon ocoedipatog, o Deployer 6o to

ayvoovoe Kot Bo Tpocmafovoe va cuveyicel TV avaTTLEN.

Ag dovpe Topa, Tt Bo yvoOTOV 6TV TEPIMTOON TOL 0 XPNOTNG £ixe eMAEEEL KAmO10
AaBoc Flavor yio to Module DBServer kot giye opicel ®g moMTikn avamtuéng v
TERMINATE_AND_REVERT_ON_ERROR. H 06An Jdwdwaocio, mtopopével
akppag it OTtmg Tpv. H pdévn dapopd eivor oto teAikd JSON mov Ba dnpiovpynOel
ka1 0t ta. dvo Virtual Instances amd to Component WebServer apov dnpuovpynfovv,

Oa teppatioTodv Bdon TG TOATIKNG TOV OPICE.
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Onwc eaivetal kot oto oyfua 4.9 ta dvo tpmto Virtual Instances and to Component
WebServer, onmovpynnkav emroydc. Ztnv eEEMEN ™¢ mepypagne Kot Kabmg
npoékuye T0 GPAANa 010 dgvtepo Component, £yve TEPUATIOUOS NG OVATTTVENG,
EULPAVIOTNKE TO avAAOYO UVLHO 6TV 000V Tpog evnuépwon tov ypnot (oy.4.10)
ka1 T€LAog, Onovpynnke to JSSON apyeio evnuep®VoVTAS ToV Yo To TPOPANLLOL.

Instance Image Key Availability Power
[F1  Name Name IP Address Size Pair Status Zone Task State Uptime Actions

m1.medium |
WehSanmr 7 4GB RAM | 2 2 i i Create Snapshot |~ More
E | WebServer_2 | ubuntu14.04 192.168.0.103 VCPU [ 40.0GB akasta Active nova Mone  Running 0 minutes

Disk

m1 medium |

WehSenver 4GB RAM | 2 ! : - Create Snapshot | More
[ | WebServer_1 | ubuntu14.04 192.168.0.102 VCPU | 40.0GB akasta = Active nova Mone  Running 0 minutes

Disk

ymua 4.10 Emroyng avarntoén WebServer

Starting of J150N creation...
Finished 150N creation...
DEPLOY Exception: Failed to deploy. Please contact your system administrator.

Zyua 4.11 MAvopo c@AaALatog Tpog Tov YpNHoTh

Instances
Instance Image Key Availability Power
[ Name Name IP Address Size Pair Status  Zone Task State Uptime Actions
- m1.medium | 4GB
C ubuntu- 192.168.0.106 . . . 5 months,
Create Snapshot = More
O Serer 12.4x86 64  10.16.3.155 i’;‘yelégigful id dsa | Actve | nova Meone  Rumning 5 | ooke

Displaying 1 ftem

Yymua 4.12 Evepyd Virtual Instances 6tov mapoyo HETA TOV OVTOUOTO TEPUOTIOUO
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={3}son
= [ ] Deployments
={}o
# appMame : "ThesisDemo”
@ =tatus : "Failed to deploy instances with name [DBServer]”
= [ ] Modules
={}o
@ jnitinstances : "2"
=2 [ ] Instances
={}o0
® KeyPair : "akasta”
# |magell : "regionOne/eec3dsco-7d0-4a95-a85b-b089a98 3bcl”
® instancell : "82109a1b-878b-4a49-a1ea-18f35ef044b5"
& FlavorlD : "3"
# {1
® ModulelD : "4dcl3des-91aa-4a70-97ad-cO0dfdf3ar3el”
# ModuleMame : "WebServer”
={}1
¥ initinstances : ™
=2 [ ] Instances
={}o
B KeyPair : "akasta”
¥ Imagell : "regionOne/85b62ef3-f51 f-4deac-85e5-fd3ad 7 3cTefd”
@ instancell : "Unknown Instancell”
& FlavorlD : ™3
® ModulelD : "3715d210-%ecc-43b5-9b35-b2dbdd 7 29
¥ ModuleMame : "DBServer”

provider ;. "0Openstack™

finizhDeployTime : "2%4/2015 031811

startDeployTime : "20/'4/2015 03:17.257

deploymentlD : "5d35aa1c-def8-43e8-a587-0f5c8785ch2e”

Zyua 4.13 JSON apyeio pe TO OMOTEAEGLO TNG OVETLTUYNG OVATTTUENG

Kot ota 000 oevaplo mov mePLypaenKoy Kol EKTEAECTNKOV 7O TV, TO
OTOTEAECUOTO TTOV TO. OVOUEVOUEVO. XTO TPAOTO GEVAPLO ONME EMMDONKE, TO
amotédleopa oy enttuyne. Ta Virtual Instances dnpiovpyndnkav dupeco 6mmg eniong
kot 170 avtiotoryo JSON apyeio yuo v meportépo a&lomoinor tov 6mwg B dovue
TOPOKATO. XTO 0EVTEPO GEVAPLO TNG AVETITLYNG OVATTVENG AOY® TOL AavBacuévov
Flavor ID ot €d® mn ovunepipopd tov Deployer Mrov m  avapevopevn.
AnpovpynOnkayv kavovikd to 600 tpota Virtual Instances 0nmg @aivetar 610 oy
4.10, ot mopeio KoL TNV CTLYUN TTOL TPOEKLYE TO GPAALD, O XPNOTNG EVILEPDONKE
vy avtd (oy. 4.11), &ywve dwkomn g avantuéng kot TepuatTicpds tov Virtual
Instance mov dnuovpynOnkav emtvoy®g (o). 4.12) AOy® TS TOMTIKNG AVATTUENG TOV
emAéyOnke kor téAog, Omuovpyndnke 1o JSON apyelo mov meprypdpel OnmG

BAémovpe oto oynua 4.13 oto medio status To TPOPANLLA TOV TPOEKVVE.
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Onwg meprypdonke Kot oTo TPONYOOUEVO KEQAALA, 1) dnovpyia Tov JSON apyeiov
yiveton pe okomd v mepattépm a&lomoincy Tov TOG0 amd ToV XPNoTN 060 Kol oo
mv 0 v epapuoyn. Mo ovykekpipéva, oto oynuo 4.14 mpoPdiiovtar ot
AEMTOUEPELEG TNG ETITVYNG TEPYPOPNS TOV TPOEKVLYE TO TAVED EVNUEPDOVOVTOS TOV
YPNOTN YL TNV KOTAGTOON TNG ool 0 010G £xel KAEIoEL Ko EKKIVIOEL TAAL TNV
epappoyn tov CAMF.

[ Properties [ Application Deployments 2

Name Status Instance D Image D FlavorID
ST oo
4 || WebServer (2)
Instance1 RUNNING 2dcbf267-0073-4c03-ad7c-8991d0c24864 regionOne/eec3d5cd-75d0-4295-a66b- b08f9a963bc) 3
Instance 2 RUNNING (640b456-2575-4ceB-z%ab-7973318057 bd regionOne/eec3d5cd-75d0-4295-a66b- h08f3a963bc0 3
i E DBServer (1)
Tnstance 1 RUNNING 39e108eb-ch9a-47 c4-B7&f-933071f2518e regionOne/63b62efd-f51f-4 eac-95e5-fdIad T3 cTefd 3

Zyuoa 4.14 Kotdotaon avantuéng HeTd amd emavekkivnon g epapuoyns
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Kepdraro 5

Yopnepdopata ko Merrhovrikn Avartoén

5.1 Zvunepdopota 49
5.2 Melhovtikn Avdmtuén 50

5.1 Xvunepdopata

Xmv apyiky @don g AAE, eiye yiver épevva yia Sidgopa epyaieion ta omoia
YPNOLUOTOLOVVTOL Y10 TOV GYESUGUO OUOPACTIKMV YPUPIKOV TEPIPAALOVI®OV GTO d10d1KTLO.
‘Eywve épevva d10popov BipAodnkdv kot towv Aertovpylidv tovg Omwc mn jQuery Kou 1
jQueryUI mov mpooceépovv avt) t dvvatdtnta. Emiong, aoyoAndnko pe xdamowo €rowuo
Framework mov mpoceépovv €rolpeg Aoelg yia t€totov gidovg mepifdriovta. Mepkd amd
avtd ewvar to ExtJS (Sencha) kot o SmartGWT(SmartClient). Ta omoia eivon oyediacuéva
pe ) ypnon Javascript kou jQuery. ‘Htav éva medio mov elya Alyec yvadoelg ol omoieg Opmg
BeAtidOnkay péoa amd TNV £pevva Kot TIG SOKIUES (O TPOG TNV YP1ON TOVG,.

"Yotepa and v oAiayr] OELOTOC TOV TPOEKLYE, £YIvE EKTEVIG €PELVA Yol TO TL €lval TO
Cloud, mota T opakINPIoTIKA TOV Kol Ol SLVATOTNTES TOV, TMG YPNOLLOTOLEITAL KO Y10l
o0V AOYOLG KaBMG Ko TOlEG €ival 01 AEITOVPYIES TOV OTMC AVTEG avaPEPOMKAV Kol GTO
devtepo ke@ALato. 'Eva medio mov dev divetar TOOT EUQAcT 6TO TANIGLO TOV HLOONUATOV TOV
TOVETIOTNUIOL Kot Alyo TOAD Gyvmotog topéag. Xn mopeio, avoibOnkav ot dtobéciueg
emAoyég mov vmapyovv vy to. AMF mov elvar dwbéoipo 1600 610 gumopikd OG0 Ko
KOO ILOTKO TOUEN Kol TTOL EIVOIL T YOPAKTNPIGTIKA TOLS Kot 01 O10popES Tovg. Omwg emiong
Kot 6pot dyvmoTol TPV avTn TV evacyoAnon onmg n YAdscso TOSCA, 1 elactikdtnTa 6TIg
epapuoyég kot 1 évvola tov Application Management Framework (AMF).

nuavtikd koppdatt ™mg AAE ftav n éueacn mov 660nke oto Eclipse IDE kot mo
ovyKekpuévo ™ dnuovpyio plug-in yioa avtd ko 1 enéktact Tov 1oN vrapydviov. Addnke
ELQOOCT OTO UHOVTEAO OVTIKEWEVOVY Tov ypnowtomotei to Eclipse (EMF) kafdc kot otnv
owoT opydvoon kot dnuovpyia Tov KMdKa. [Ituyéc mov ev pépn eiyav kolvebel ota
miaiocle tov podnuatog EITA463: Emavaypnowomoinon Aoywopkov. ‘Eywve pedétn g

BpAodnKng jClouds o6mov pog €6woe TN OLVATOTNTO YO TNV EMKOWVOVIOL UETOED TNG
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EQOPUOYNG HOG Kol TOV TapdyYov. Av Ko d0Onke Euepaon og Evav puovo mapoyo (Openstack),
TAEOV VITAPYEL M TEXVOYVOGTIO Yol TN XPNON TNG UE OKOTO TNV EMEKTOCT] TNG EPOPUOYNG KO
OTOLG LTOAOUTOVS VTTOCTNPLLOUEVOLG TTOPOYOVC.

Téhog, Ntav M devTePN Popd Tov acyoiOnka pe pio TG0 PEYAAN EQAPLOYT KOl OV £0MGE
Yo GAAN pior @opd T dvvaTdtnTa Y¥PNHoNg emmAEOV Asttovpyldv Onwe to Github yia v
KATOYpa(p TOV KOOWKO 0AAG Kol EUTEIPIO. GTOV YPOVOTPOYPOULOTIOUO TOL £PYOV OTMG Kol

emmAéov eumelpio 6T dNUovpyio HEYIA®Y EQPOPLOYDV.

5.2 Meghrhovtikn Avantoén

T6co oy avtdvoun €Qapproyn 660 Kol 6To KOUUATIO TOV EVEOUATOONKAY 6T0 TEPPAAAOV
tov CAMF, vrdpyet n mpoévola yloo TEPULTEP® AELTOVPYIES YWPIG Vo VITAPYEL I AvAyKn Yo
aALay€G ot doun TV LIAPYOVI®V LAOTOMGE®V. Mepukég and avtéc TG Asttovpyieg ivar n
EMEKTACILOTNTO GE eEMIAEOV ToPOYovG Omwg to Amazon, RackSpace, Docker kKA. kabmg to
puoévo emmAéov mov mpémel va. vAorom el ivar n KAGoM Tov a&lomolEl TIG GLVOPTNGELS TOV
jClouds péow tov Interface mov xel opiotel Ko 1 cVuvdeon e Tov mhpoyo. Omwmg emiong Kot
N vrootpiEn EAOCTIKOV amatthoewv otov vradpyov Deployer kot oe d6ovg vAomombovy

otV mopeia.
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Hopaptnua A
Y10 mopaptnuo avtd Bo mapotedel 0 kKOO Tov Tpookouilel Tic dabéouec mAnpopopieg
OV VILAPYOLV GTOV TAPOYO, TOV KMOKO Yo THV OMuovpyio Ko tov teppatiopd Virtual
Instances kot o kddKag dlayeipiong Exception.
O1 myaiot kKddkeg TOG0 Yoo tnv Standalone epappoyn 6o kot yio tov CAMF pmopodv vo
Bpebovv ota exdotote Repository.

e https://git.eclipse.org/c/camf/

o https://github.com/UCY-LINC-LAB/CloudServiceDeployer

IIpookémon evepydv Virtual Instances

public class OpenStackOpDescribeInstances extends AbstractOpenStackOpInstances {

private final ComputeService computefPI;

.Iu' Ex 3
* Creates a new {@link OpenStackOpDescribeInstances} to fetch available
* data.

public OpenstackOpDescribeInstances() {
this.computeAPI = OpenStackClient.getInstance().getComputeservice();

¥

@rverride

public wvoid run() {
setResult({null);
setException(null};

try {

Set<? extends ComputeMetadata> instances = this.computeAPI
.listNodes();

setResult(new ArraylList<ComputeMetadata>(instances));
} catch (Exception ex) {
setException{ex);

¥
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Ipookouen dwwbdécpowv Flavor

public class OpenStackOpDescribeFlavors extends AbstractOpenStackOpFlawvors {

private final FlavorApi flavordApi;

3 FE L

* Creates a new {@link OpenStackOpDescribeFlavors} to fetch available data

E public OpenStackOpDescribeFlavors() {
this.flavoerApi = OpenStackClient.getInstance().getFlavorfpi();
¥

E @verride
public wvoid run() {
setResult{null);
setException(null);

try {

Set<Flavor: flavors = this.flavordpi.listInDetail().concat()
toset();

setResult({new ArraylList<Flavor:(flavors));
} catch (Exception ex) {

setException(ex);
¥



IIpookopon dwbéoipev Ewkovev

public class OpenStackOpDescribeImages extends
AbstractOpenStackOpDescribeImages {

private final ComputeService computeService;

e+

* Creates a new {{@link OpenStackOpDescribeImages} with the given owners as
* parameter.

fiparam computeService
the {@link ComputeService} to obtain data from
* f
B public OpenStackOplescribeImages(final ComputeService computeService) {
this.computeService = computeService;
¥

E @rverride
public void run({) {
setResult({null);
setException({null);

try {

Set<Image> images = (Set<Image:) this.computeService.listImages();
setResult(new ArraylList<Image>(images));

} catch (Exception ex) {
setException(ex);

h
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public class OpenStackOpDescribeNetworks extends
AbstractOpenstackOpDescribeNetworks {

private final Networkapl networkapi;

_." EES
* Creates a new {{@link OpenStackOpDescribeNetworks} to fetch awvailable
* networks.

public OpenStackOpDescribeNetworks() {
this.networkfpi = OpenstackClient.getInstance().getNetworkapi();

h

@rverride
public wvoid run() {
setResult(null);
setException(null);
try {
Set<Network:> netSet = this.networkfpi.list().concat().toSet();
setResult(new ArraylList<Metwork:(netSet));
} catch (Exception ex) {
setException(ex);

b
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Ipookomen dwwbécpmv Key pair
public class OpenStackOpDescribeKeyPairs extends AbstractOpenStackOpKeyPairs {

private final KeyPairfpi keydpi;

.|.' EES
* Creates a new {{@link OpenStackOpDescribekKeyPairs} to fetch available data

public OpenStackOpDescribeKeyPairs() {
this.keyfpi = OpenStackClient.getInstance().getkeyPairipi();

i

@override

public woid run() {
setResult(null);
setException({null);

try 1
Set<KeyPair> keypairs = this.keyfpi.list().toSet();

setResult({new ArraylList<KeyPair:(keypairs));

} catch (Exception ex) {
setException(ex);

¥
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IMpookouien dwwbdécipwv Security Groups

public class OpenStackOpDescribeSecurityGroups extends
AbstractOpensStackOpSecurityGroups {

private final SecurityGroupfpi SecurityGroupfpi;

.|I. E
* Creates a new {{@link OpenStackOpDescribeSecurityGroups} to fetch
* available data

public OpenstackOplescribeSecurityGroups() {
this.Securityoroupfpi = OpenStackClient.getInstance()
LgetSecurityGroupfpi(l);
¥

@rverride

public woid run() {
setResult(null);]
setException(null);

try {

Set<SecurityGroup> SecurityGroups = this.SecurityGroupfpi.list()
toSet();

setResult(new Arraylist<SecurityGroup:({SecurityGroups));
} catch (Exception ex) {
setException(ex);

h
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Anpuovpyia eikévag aro Virtual Instance

public String createImageFromInstance(String imageName, String instanceID) {
Serverdpl serverAPI = this.novalPI
.getServerdpiForZone(OpenstackConnector . DEFAULT_REGION) ;

String imagelD = serverAPI.createlmageFromServer{imageNams, instancelD);
return imagelD;
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Anmovpyia Virtual Instance

public class OpenStackOpDeployfApplication extends
AbstractOpenStackOpDeployApplication {

private final TOSCARescurce toscaResource;
private final ICloudProject project;

E public enum ActionToDe {
CONTINUE ON_ERROR, STOP ON_ERROR, TERMINATE AND REVERT ON_ERROR

1

public String depID;

public HashMap<String, Deployment: deployments = new HashMap<String, Deployment>();
public List<String> modules = new ArrayList<String>();

public List<String> instances = new Arraylist<String=();

private ActionToDo ActiontoDoj

private HashMap<String, String: params = new HashMap<String, String>();
private JSON json = new JSON();;

/f TODO - Hack for Nephelaes. Only one region there.

/! Fix it for other providers with more zones.

private String zone = "regicnOne”;

public List<String> failed_to_deploy = new ArrayList<String>();

private Novafpi nova = OpenStackClient.getInstance().getNova();
= private KeyPairfApi keyPairdpi = nova.getKeyPairExtensionForZone(this.zone)
-get();
private ServerApl serverfpl = nova.getServerfpiForZone(this.zone);

= public OpenStackOpDeployApplication(final OpenStackClient client,
final TOSCAResource tosca) |
this.toscaResource = toscaj
this.project = this.toscaResource.getProject();

b

E public OpenStackOpDeployfApplication(final OpenStackClient client,
final TOSCAResource tosca, ActionTeDo action) {
this.toscaResource = toscag
this.project = this.toscaResource.getProject();
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# O O # W

*/

this.ActiontoDo = action;

(non-Javadec)

[fsee
org.eclipse.camf.connectors.aws.operation.AbstractEC20pDeployApplication
#run()

@override
public woid run() {

setResult(null);
setException(null};
try {
[/ set Start time of the deployment
string start time = new SimpleDateFormat("dd/M/yyyy hh:mm:ss™)
format{Calendar.getInstance().getTime());

TOsCAModel toscaModel = this.toscaResource.getTOSCAModel();

TserviceTemplate serviceTemplate = toscaModel.getServiceTemplate();
List<HashMap<5tring, String>> wmlinfo = new Arraylist<HashMap<String, String>>();
HashMap<String, String: array = null;

if (serviceTemplate != null) {
TTopologyTemplate topologyTemplate = serviceTemplate
.getTopologyTemplate();

// get AppName and create the Deployment object
this.depID = this.createDeployment(serviceTemplate.getName());
System.owut.println({"Created new Deployment with depID: "

+ this.depID);

if (topologyTemplate != null) {
EList<TNodeTemplate> nodeTemplatelist = topologyTemplate
getiodeTemplate();
if (nodeTemplatelist != null) {
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L1 grrewo o lmpabteLisn o= mmaay |
// Instantiate each node in the topology
for (TNodeTemplate node : nodeTemplateList) {

String modID = this.createModule(this.depID,
node.getName());

this.modules.add (modID);

System.out
.println{"Created new module with modID:

+ modID + ", name:
+ node.getName());

int minCount = node.getMinInstances();
int maxCount = ((BigInteger) node.getMaxInstances(})
Jdntvalue();

PropertiesType properties = node.getProperties();
String nodeFlavor = null;

FeatureMap propFeatMap = properties.getfny();
for (Entry entry : propFeatMap) {
if (entry instanceof NodePropertiesType)
nodeFlavor = ((NodePropertiesType) entry)
.getFlavor();

h

/{ Get Deployment Artifacts
TheploymentArtifacts deploymentArtifacts = node
.getheploymentArtifacts();

String amiID = null;

String flavorID = null;

string keyPairartifact = null;
String keypairName = null;
KeyPair keyPair = null;
boolean keyPairExists = false;
String networks = null;

String script = null;

String vID = null:



for (TDeploymentArtifact artifact : deploymentértifacts
.getDeploymentArtifact()) {

array = new HashMap<String, String>();

// Find the VMI Keypair, MNetwork

// and Script artifacts

String artifactType = artifact

LgetbartifactType().toString();

if (artifactType.equals("VvMI")) { //SNON-NLS-1%
amiID = artifact.getMame();

1 else if (artifactType.equals("KeyPair™)}) { //SNON-NL5-1%
keyPairArtifact = artifact.getName();

} else if (artifactType.equals({"Network™)) {
networks = artifact.getName(};

T else if (artifactType.equals({"Script™)) {
script = artifact.getName();

¥

if (keyPairArtifact != null) {|
String encodedPublickey = importKeyPair(
keyPairArtifact, this.project);

ff Strip ewxtension. - Get file name only
if (encodedPublickey !'= null} {
keypairName = keyPairArtifact
.substring(@, keyPairArtifact
.index0f(".")); //SNON-NLS-1%
} else {
keypairName = keyPairdArtifact;
¥
keyPairExists = keyPairExists(
this.keyPairfpi, keypairName);
if (!'keyPairExists) {
keyPair = this.keyPairdpi
.createWithPublickey(
keypairName,
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encodedPublickey);

¥

if (nodeFlavor != null) {
flavorIDh = flavorRefForRegicn(this.nova,
this.zone);
} else {
flavorIDh = "3";
¥

String statements = null;
if (script != null) {|
statements = importScript{script,
this.project);

}

CreateServerOptions sv;
if (networks != null)
sv = CreateServerOptions.Builder.adminPass(
"test").networks(networks); J/ENON-NLS-1%
else
sv = CreateServerOptions.Builder
.adminPass({"test"}; //BNON-NLS-1%

if (!keyPairExists) {
if (keyPair != null) {
sv.keyPairName(keypairName);
¥

} else {
sv. keyPairName (keypairName);
¥

for (int 1 = 1; i <= minCount; i++) {
this.params.put("name", node.getName() +
+1);
this.params.put{"amiID", amiID);
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this.params.put("flaver"”, flavorID);

try {
vID = this.addInstanceToModule(this.deplID,
modID, this.params, sv);
} catch (Exception ex) {
try {
throw new OpenStackOpExceptions(
"Failed to deploy. Please contact your system administrator.”,
OpenStackOpExceptions.ExceptionType.DEPLOY)
} catch (OpenStackOpExceptions CustomExcpeticn) {
this.setException(ex);
system.err.println{CustomExcpetion
.getlocalizedMessage());
¥
¥
if (vID == null) {
this.failed to_deploy.add(node.getName());
this.instances.add("Unknown InstanceID");
if (!ActiontoDo
.equals{ActionToDo. CONTINUE_ON_ERROR))
break;
1 else {
this.instances.add(vID);
¥

System. out
.println({"Added new Instance to module with id:
+ wID);

¥
{f save info for later use on JS0N creation
array.put(“name™, nocde.getName());
array.put{"VMI", amiID};
array.put(“flaver", flavorID);
array.put("KeyPair", keypairName};
array.put("initInstances"”, String.valuwedf(minCount));
xmlinfo.add(array);
if (!this.failed_to_deploy.isEmpty()

&% lActiontoDo
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.equals{ActicnToDo. CONTINUE ON ERROR))
break;

h

/{ set the time that the deployment finished
String finish_time = new SimpleDateFormat(“dd/M/yyyy hh:mm:ss™)
.format{Calendar.getInstance().getTime());

// ereate JSON file
/f if there is no error create the normal 150N
/{ else create the JS0N containing the error
if (this.failed_to_deploy.isEmpty())
this.json.write_data(xmlinfo, serviceTemplate.getName(),
this.depID, this.modules, this.instances,
start time, finish_time);
/! create JSON with information about the error
else
this.json.write_data(xmlinfo, serviceTemplate.getMName(},
this.failed_to_deploy, this.depID, this.modules,
this.instances, start_time, finish_time);
b
getDeploymentStatus();
} catch (Exception ex) {
this.setException(ex);
ex.printstackTrace();

h

protected String flavorRefForRegion(Movadpi api, String regionId) {
FlavorApi flavorfpi = api.getFlavorfApiForZone(regionId);
return DEFAULT _FLAVOR _ORDERING.min(flavorApi.listInDetail().concat(})
LgetId();
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static final Ordering<Flavor:> DEFAULT FLAVOR_ORDERING = new Ordering<Flavor>() {
public int compare(Flavor left, Flaver right) {
return CompariscnChain.start()
.compare(left.getVepus(), right.getVcpus())
.compare(left.getRam(), right.getRam())
.compare(left.getDisk(), right.getDisk()).result();

1

public Object getResult() {
return null;
¥

private static boolean keyPairExists(final KeyPairdApi keyPairipi,
final String keyPairName)} {
if (keyPairApi != null &2 keyPairName != null)} {
FluentIterable<? extends KeyPair> list = keyPairapi.list();
Iterator<? extends KeyPair> iterator = list.iterator();

while (iterator.hasNext()) {
KeyPair keypair = iterator.next()};
if (keypair.getName().equals(keyPairName)) {
return true;
¥

¥
b

return false;

* f@param project
* fparam ec2
* f@param keyp
* ([@throws IOException
*/
private static String importKeyPair(final String publicKeyFile,
final ICloudProject project) throws IOException {
/* Read Public Key */
String encodedPublickKey = null;
BufferedReader br = null;
try {
// ICloudElement element =
// CloudModel.getRoot().findChildWithResource(
// publickeyFile };
// For now get the File
// TODO - Incorporate Keypairs in CloudModel
File file = new File(
Platform.getlocation()
+ "/" + project.getName() + "/Artifacts/Deployment Scripts/™ + publicKeyFile); //$NON-NLS-1% //SNON-NLS-2%
if (file.exists()) {
br = new BufferedReader(new FileReader(file));
encodedPublicKey = br.readlLine();
encodedPublickKey.trim();

1
} catch (IOException ioe) {
throw ioe;
} finally {
if (br != null) {
try {
br.close();
br = null;
} catch (IOException ioce) {
throw ioce;
}

}
}

return encodedPublicKey;

}

private static String importScript(final String scriptfFile,
final ICloudProject project) throws IOException {

/* Read Script */
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/* Read Script */
String scriptContent = null;
BufferedReader br = null;
try {
// ICloudElement element =
// CloudModel.getRoot().findChildWithResource(
// publickeyFile );
// For now get the File
// TODO - Incorporate Keypairs in CloudModel
File file = new File(
Platform.getlocation()

+ /" + project.getName() + "/Artifacts/Deployment Scripts/" + scriptFile); //SNON-NL5-1% //SNON-NL5-2%

if (file.exists()) {
br = new BufferedReader(new FileReader(file));
scriptContent = br.readline();
scriptContent.trim();

} catch (IOException ice) {
throw ice;
} finally {
if (br != nuoll) {
try {
br.close();
br = null;
} catch (IOException ice) {
throw ioe;
3

b
b

return scriptContent;

Creates a deployment object
{iparam apphame
Application Name

freturn deploymentID

private String createDeployment(String appName) {

Deployment dep = InfoSystemFactory.eINSTANCE.createDeployment();

dep.setDepID{UUVID. randomUUID( ) . toString());
dep.setDeploymentName (appName);
this.deployments.put(dep.getDepID(), dep);

return dep.getDepID();

!

fﬂG*

* Creates a module for a specific deployment

*

* [@param depID

* deploymentID we want to associate with the module
* fparam modName

* module name

* f@return moduleID

*

T

private String createModule(String depID, String modMame) {
Deployment d = this.deployments.get(depID);
Module module = null;
String modID = null;

if (d != null} {
module = InfoSystemFactory.eINSTANCE.createModule();
module. setModID (UUID. randomUUID() . toString());
module. setModuleName (modName ) ;
modID = module.getModID();
addModule(d, module);

}

return modID;
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Adds an Instance on a specific module and creates it on the OpenStack
Provider

f@param depID

deploymentID
f@param modID

ModuleID
fparam params

instance details
f@param sv

Server options
@return instanceID
@throws Exception

—
LN R B L I I B R B R BN R BN B
e *

private String addInstanceToModule(String depID, String modID,
HashMap<5tring, String: params, CreateServerOptions sv)
throws Exception {
string instID = null;

Deployment d = this.deployments.get(depID);
if (d !'= null) {
Module module = null;
for (Module m : d.getModules()}) {
if (m.getModID().equals(modID})
module = mj;

}

if (module != null) {
serverCreated newServer = this.serverApi.create(
params.get("name”}, params.get("amiID"},
params.get("flavor™), sv};
instID = newServer.getId();
addInstance(module, instID);
} else
System.out

.println("module ID does not exist, please create a module in a valid deployment first"});
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1 else
System.out

.println({"deployment ID does not exist, please create a deployment first");

return instID;

}

llf'**

* Adds a specific Module Object to a Deployment Object

*

* fparam dep

* ([@param module

*/

private void addModule(Deployment dep, Module module) {
dep.getModules().add{module);

llf'**

* Adds a Virtual Instance Object to a Module Object

*

* ([@param mod

* ([@param instID

*/

private void addInstance(Module mod, String instID) {
VirtualInstance vi = InfoSystemFactory.eINSTANCE

.createVirtualInstance();

vi.setUID(instID);
mod. getInstances().add(vi);

b

llf'**

* gets from getInputData the deployment model and check the instances for

* their status
>/
private void getDeploymentStatus() {

List<Deployment[]> deploymentData = this.json.getInputData();
ComputeService computeService = OpenStackClient.getInstance()

.getComputeService();
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for (int i = @; i < deploymentData.size(); i++) {
Deployment[] dep = deploymentData.get(i);
for (int j = @; j <« dep[i].getModules().size(); j++) {
Module mods = dep[i].getModules().get(]);
for (int k = 8; k < mods.getInstances().size(); kH) {
VirtualInstance vi = mods.getInstances().getik);
try {
if (!computeService
.getNodeMetadata(this.zone + /" + vi.getUID(})
getStatus().equals{"RUNNING")) {
// do nothing instance exists
1
} catch (Exception ex) {
System.err.println("Instance with id:" + wi.getUID()
+ " NOT found!™);

i

Sk
#

* Returns the ActionToDo

* f@return ActiontoDo
*
public ActionToDo getActiontoDo() {
return this.ActiontoDo;
¥
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Teppatiopdg Virtual Instance

public class OpenStackOpTerminateApplication extends
AbstractOpenStackOpTerminatefpplication {

private HashMap<String, Deployment: deployments = new HashMap<String, Deployment:();

private String depID = new String();
private List<String> modules = new ArrayList<String>(};
private List<String> instances = new ArraylList<String>();

private NovaApi nova = OpenStackClient.getInstance().getNova();

/f TODD - Hack for Nephelas. Only one region there. Fix it for other
/! providers with more zones.

private String zone = “regionOne”;

public OpenStackOpTerminatefpplication({HashMap<String, Deployment:> dep,
String depid, List<String: mods, List<String> inst) {
this.deployments = dep;
this.depID = depid;
this.modules = mods;
this.instances = inst;

* (non-Javadec)

* [isee

* grg.eclipse.camf.connectors.aws.operation.AbstractEC20pleployfApplication

* #run()
@override
public woid run() {

setResult(null);
setException({null);

try {

for (int 1 = 8; i < this.modules.size(); i++) {
if (this.terminateModule(this.depID, this.modules.get(i)))
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System.out
println{"successfully terminate module with modID:
+ modules.get(i)
+ ", for deployment with depID:
+ this.depID);

else
System.out
.println{"Failed to terminate module with modID: ™
+ this.modules.get(i)
+ ", for deployment with depID: ™
+ this.depID);
¥
if (this.terminateDeployment(this.depID})
System. out
println("successfully terminated deployment with depID: "
+ this.depID);
else
System. out

.println("Failed to terminated deployment with depID:
+ this.depID);

} catch (Exception ex) {

this.setException(ex);
ex.printStackTrace();

}

public Object getResult() {
return null;

@param modID

¥
JE*
* Terminates all instances inside a module given a deployment and meodule ID
&
* f@param depID
* a DeploymentID
%



* a ModuleID
* [@return true if termination was successful else false
*/
private boolean terminateModule(String depID, String modID) {
Deployment d = this.deployments.get{depID);
if (d != null) {
Module module = null;
for (Module m : d.getModules()) {
if (m.getModID().equals(modID)) {
module = m}
EList<VirtualInstance> ilist = module.getInstances(};
for (int i = ilist.size(); i » B; i--)
this.removeInstanceFromModule (depID, modID,
ilist.get(i - 1).getUID{));

removeModule(d, modID);
return true;

¥
¥

return false;

et

#*

s
LK SN I SN B R BN K IR K I

.

Removes an instance from a module given a deployment id, module id and
the instance id we want to remove

{iparam depID
a DeploymentID
iparam modID
a ModuleID
iparam vID
an InstancelD
@return true if instance removed successfully

private boolean removeInstanceFromModule(String depID, String modID,
string vID) {
Deployment d = this.deployments.get(depID);
if (d != null) {
Module module = null;
for (Module m : d.getModules(}) {
if (m.getModID().equals(modID))
module = mj;

}

if (module != null} {
if (terminateInstance(vID)) {
removeInstance(module, vID);

System.out.println("Successfully removed instance: " + vID);
return true;
} else
System.out.println("Instance does not exist: ™ + vID);
} else
System.out
.println({"module ID does not exist, please create a module in a wvalid deployment first"};
1
System.out

println({"deployment ID does not exist, please create a deployment first™);

return false;]

Terminates an instance from the provider based on the parameter that was
given

fparam vID
an InstancelD
@return true if the termination from the provides was successful

—
# O 4 O ¥ ok #
#

*/

73



private boolean terminateInstance(String vID) {

Serverfpl serverAPI = this.nova.getServerfpiForZone(this.zone);
try {
if (serverAPI.delete(vID)) {
return true;
¥

} catch (Exception ex) {

try {
throw new OpenStackOpExceptions(

"Failed to terminate. Please contact your system administrator.”,
OpenStackOpExceptions.ExceptionType. TERMINATE) ;

} catch (OpenStackOpExceptions CustomExcpetion) {
this.setException(ex);
System.err.println{CustomExcpetion.getlocalizedMessage());
// CustomExcpetion.printStackTrace();

¥

¥

return false;

Terminates a deployment based on the deployment ID

*
*
* f[@param depID
*
*

a DeploymentID

@return true if deployment terminated successfully

*/

private boolean terminateDeployment(String depID) {

II,-'*

LK N B B

*

boolean response = (this.deployments.remove(depID) != null) ? true
: false;

return FESPONSE

*

Removes a module from a deployment

@param dep

a Deployment Object
jiparam modID

a ModuleID
/

private void removeModule(Deployment dep, String modID) {

}

for (int i = 8; 1 < dep.getModules().size(); i++) {
Module m = dep.getModules().get(i);
if (m.getModID().equals(modID))
dep.getModules().remove(i);

II,-'**

* Remowves an instance from the module that was given

* [@param m
* [@param instID
*/

private void removeInstance(Module mod, String instID) {

for (int i = 8; 1 < mod.getInstances().size(); i++) {
VirtualInstance obj = mod.getInstances().get(i);
if (obj.getUID().equals{instID))
mod. getInstances().remove(i);
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Awyeipion Exception

public class OpenStackOpExceptions extends Exception {
private static final long serialVersionUID = 1L;

public enum ExceptionType {

FLAVORS, IMAGES, INSTANCE, KEYPAIR, NETWORK, SECURITY GROUFP, DEPLOY, TERMINATE

s

private String message = null;
private ExceptionType extype;

public OpenStackOpExceptions() {
super();

Creates custom exception based on the parameters given

fiparam message

Custom Exception message
iparam type

Custom Exception type

E

public OpenStackOpExceptions(String message, ExceptionType type) {

super(message);
this.message = type +
this.extype = type;

Exception: + message;

¥

public OpenStackOpExceptions(Throwable cause) {
super(cause);
¥

public ExceptionType getExceptionType() 1
return this.extype;
¥

@override

public String toString() {
return message;

¥

@rverride

public String getMessage() {
return message;

¥

LY

75



