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Amayopedetal 1 ovIlypa@r], omobnkevon Kol Slovoun TG Topovcag epyaciog, €€ oAoKANpoL M
TUNHOTOC OVTNG, Yo EUTOPIKO okomd. Emitpémetar m avatdnwon, amobrjkevon Kot dtoavoun yio
OKOTO U1 KEPSOGKOTIKO, EKTOIOEVTIKNG 1) EPEVVITIKNG PVONG, VIO TNV TPoTOOEST VO avapépeTal n
YN TPOEAEVONG Kal Vo daThpeitan To mapdv pivouc. Epotiuoata wov agopovv tn xpion e
€PYOOIOG Y10 KEPOOGKOTIKO GKOTO TPEMEL VA, AmeLOVLVOVTAL TPOG TOV GLYYPAPEQ.

Ol amOWYELS KOl TO, GUUTEPACOTO TOV TEPLEXOVTAL GE ALTO TO £YYPUPO EKPPALOVY TOV GLYYPUPEN
Kot Ogv mPEmEL va epunvevbel OTL avIupocneVOVY TIg emionueg Béceic Tov EBvikod MetsoPiov
[Molvteyveiov.



Iepidnyn

H avéntuén tov teyvoloyidv TANpoeopikng £xel 0dNyNoeL 6t paydaio avénon g
OLAAOYNG TEPGOTIOV OYKOV dedopévav. Avtd ta dedopéva ovoudlovtar big data. Mali pe
TIG EVKOIPIEG TTOV TTPOCPEPOLY, AOY® TNG PVONG TOVG YPELGLETOL VO AVTILETMMIGTOVY ial
oelpd and TpokAnocels. TEétoleg mPOKANGELS £XOVV VO KAVOLV LE TNV OVAALGN, T GLAAOYT,
™V empéAELD, TNV avalnnon, 10 pHoipacua, TNV amobiKevon, T HETOPOPE, TNV ATEIKOVION
Kot GAeg. Mia teyvoloyia Tov pmopei vo tig avtipetmnicst givan to cloud computing. Me
Tov O6po cloud computing avageepdpacte og éva €i00¢ vToloyicpob Pacicpévo oto Internet
TOV TTOPEYEL KOVOYPTOGTOVG VITOAOYIGTIKOVG TOPOLG KOt OEGOUEVO GE VITOAOYIGTEG KOt GAAES
OLOKEVEG KATA TToporyyeAiaL.

Ot vnpeoieg cloud eivor mhpa moAAEC o€ TANOOG Kol EYOVV TOAAEC SLOPOPETIKES
wwmteg. Emiong vmdpyovv moAlol mapoyol TETOWV VANPESLOV TOL TIG TPOCPEPOLY UE
dpopeTikd yapoaktnprotikd. ‘Etot, yuu éva ypnotn, n emAoyn €vOg GLVOAOL VINPECIOV
cloud yivetar moAd dvokoAn. Anpovpyeitar Aowtév m avaykn evog marketplace cloud
vinpeoidv. To marketplace Oa mpénet va givar 6e Béon va katoAnEel 610 KATOAANAOTEPO
GUVOAO LINPECIAV Y10l TO YPN|OTH).

O okomdg ¢ ImAUATIKNG epyaciog ival 1 dnuovpyia, N peAétn ko n Bertioon
evog tétolov Mmarketplace. Yiomombnke éva marketplace pe téooepa Pocikd otddia
enelepyooiag. Apykd £ywve pia viomoinon tov marketplace mov ene€epydaletat Ta dedopéva
pe oeplakd TpoOmo, Pe T0 KABe oTAO0 v EEKIVA OTOV TEAELOVEL TO TPOTYOVUEVO. X1TN|
ovvéyelo, vaiomomdnke éva Bertiopévo marketplace pe mopdAAnin eneéepyocio kdvovtog
PN OLVPOV PUNVLUAT®V, £xovTag OAo To GTAdWO VO Asttovpyohv tavtdypova. Metd amd
GUYKPIGT TOV VO OPYLTEKTOVIKOV GUUTEPAIVETOL OTL I TOPAAANAN PEATUOVEL GNUOVTIKA
v emidoon tov marketplace.

Aégarg Khewdwa: big data, cloud computing, vanpeoieg cloud, marketplace, ceipaxn eneéepyaoia,

TopUAINAN ene&epyaoio, ovpég unvopdtov, RabbitMQ, AMQP, MongoDB, Python






Abstract

The development of computer technologies has led to the rapid increase of collecting
huge volumes of data. These data are called big data. Apart from the opportunities big data
offer, there are a number of challenges that has to be faced. These challenges include
analysis, collection, search, sharing, storage, transfer, visualization and more. A technology
that can deal with these challenges is cloud computing. With the term cloud computing we
refer to an Internet based kind of computing that provides shared computing resources and
data to computer and other devices, on demand.

There is a very large number of different cloud services and they have various
characteristics. Also there are many cloud service providers that offer different features.
Thus, the selection of a cloud services set becomes very difficult for a user. Therefore the
need for a cloud service marketplace becomes clear. The marketplace should be able to
conclude to the cloud service set most suitable for the user.

The purpose of this thesis is the creation, study and improvement of such a
marketplace. A marketplace of four basic stages of processing was implemented. Initially, a
marketplace which processes data with a serial way was implemented. With each stage
begging its process when the previous stage ends its operation. Next an improved
marketplace is implemented, with parallel processing, using message queues and having all
stages working simultaneously. After comparing the two architectures, it is concluded that
the parallel one improves significantly the performance of the marketplace.

Keywords: big data, cloud computing, cloud services, marketplace, serial processing, parallel

processing, message queues, RabbitMQ, AMQP, MongoDB, Python






Evyaprotieg

[Mpdta an’ dra, BEA® va gvyaploTHo® TV eMPAETOVGO TG SUTAMUATIKNG EPYOCING OV,
Kodnyntpia k. ®@codmdpa BapPapiyov, yio tv moAvtiun ponbeia kot kabodnynon g kotd
™ O18pKELD TNG OOVAELAS LLOV.

Eniong, eipon evyvopmv otov vmoynero dwdktopa k. Bpertd MovAd yio tqv mpocekTikn
avayvmon g Epyaciog Loy Kot Yo TIG TOADTIUES VTOJEIEELS TOVC.

Téhog, 0EAm va EKPPAc® TNV EVYVOUOGVUVY GTOVS Yovelg pov, Baciin kot Kovotavtiva yuo

™V OAOYLYN aydmn Kol bTOSTNPIEN TOLG OA AVTA T XPOVLOL.
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Ewcaywyn

Kabng n taydmra g avénong g tinpogopiog Eemepvdet o vopo tov Moore, ta big data
&xovv Tpafnéet tepdoTtio evolopEPOV OO epELVNTEG Kal emyelpnoelc. Tao big data mpoBdiovy
KOLVOUPIEG TPOKANGELS OV £Y0VV GYEON LE Tr GLAAOYN TOVG, TNV amoBNKEVOY| TOLG, T
dwyeipion tovg Kkl TV avaAvcn tovg. Mio and Tig Kupldtepeg texvoroyieg mov Ponbd otnv
QVTILETMOTIOT OLTAOV TOV TPokANcemV givar To cloud computing. [Tapéyoviar oTovg ¥pNoTeS
vroloylotikoi wopot Kot dedopéva pécw tov Internet ywpig va yperdleton va yticovv ot idtot

KGO0 VITOAOYIGTIKT VTOSOUT).

Ot vimpeoieg cloud givor moAAég oe TANO0G, £x0VV TOAAG YOPUKTNPIGTIKG KOl TPOGPEPOVTOL
amd ToAAovg mhpoyovs. ‘Eva marketplace yio vanpeoieg cloud dievkoivvel To ypriotn otoO Vo
emAélel TG KOTAAANAEG. Apketol mdpoyor €yovv marketplace yww Tic vanpecieg mov
TPOCPEPOLY. ZTNV Tapovod epyacio. vAomoleitar €va marketplace vmnpecidv cloud omd
TOALOVG APOPETIKOVG ThPOYoLG. O ¥PNOTNG EICAYEL £VOL GUVOLO VINPECIOV TOL YPELGLeTOL
poli pe tic amoutnoelg mov €xel kou to marketplace emotpépel Tic PEATIOTEG EMAOYEG.
Ylomoteiton éva marketplace pe apyitektovikn ogiplokng eneéepyaciog Kot yio ™ Peiticoomn
TOv VAoTmoleitol EOvA pe  OpYLTEKTOVIKN TapdAInAng emelepyaciog HE YpNoN OLPOV
pnvopdtov.

To mpdTO KEPAAAIO TG SUTA®UATIKY glvan To TapoV Kot amoterel pia eloaywyn. To devtepo
KepdAoto avoaeépetor ota big data. To tpito kepdiaio meprypdeet to cloud computing. To

TETAPTO KEQPAAOLO OVOPEPETOL GTIS OVPEG UNVUUATOV. LTO TEUTTO KEPAAOIO TEPLYPAPETUL
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avaAivtikd o TpoPAnpe Tov marketplace vanpeoidv cloud. [eprypdoovtar ta cusTaTIKA TOV
Ba ypnoywomomBovv kol avaAVETOL 1] OPYLTEKTOVIKT] TOV GUOTHUOTOG. XTO €KTO KEQAAOLO
yivetonr avdivorn Tov d00 JSPOPETIKOV OPYLTEKTOVIKOV Kol TEPLYPUPT] TOV TOPAUETPOV
¥PNoNGS Yo To TPOPANHe Tov dopnnke Kabmg kot Tov kddwa. Téloc, oto £Bdopo Kepdralo
TopoTifEVTOL TA OTATIOTIKE Kol LoVIEMOTIKA amoteléopata. ['vetan meptypoaen TV elkdvav,
Swypappdtov kot petproeov. [lopovoidloviol Ta CLYKPITIKG OTOTEAECUOTO KOL TOL

GLUTEPACLLATAL.
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Big Data

Me tov 6po big data evvoolpe cuvora dedopévev Ta omoia gival TOGO peydio 1| TOADTAOKA
OV Ol TOPUSOCIOKEG EQUPLOYEG emelepyaciog OedoUEVMV Elval AVETUPKNG. XTIG TPOKATNOELS
v big data meprrapfdavetor  avaivon, n cuALOYY, N eEmEAELD, 1| avalfTnon, TO LoipacHa,
N amofnKevon, 1 HETAPOPE, 1| ATEKOVIOT], TO qUErying kol ot TANpopopieg WimtikdtTTag. O
0pOg GLYVE OVAQEPETOL OMAG OTN YPNON AVOAVCE®V TPOPAEYNG 1] CUYKEKPIUEVES OAAES
mpoywpnuéveg pebodovg e€aymyng atlog amd To dedopéva. ZMAVIO OVOQEPETAL GE €val
ovykekplpévo péyebog evog cuvorov dedopévev. H akpifeta ota big data propei va odnyroet
oTN ONUIOVPYI UTOPACEDY LE TEPICTOTEPT] GLYOLPLE KOl (O EK TOVTOV KAAVTEPESG ATOPACELS
LTOPOVV VO €(OVV GOV OTOTEAECHO. LEYOADTEPT OMOTEAEGUOTIKOTNTO, UEIDMOT TOV KOGTOVG
KOl TEPLOPIGLEVO pioKO.

Ta cvvola dedopévov avédvoviar paydaimg eneldr] GVAAEYOVTAL CLENVOUEVA AtO EOMVA Kot
moAld péca. Térown péoa eivor Kvntég ovokevég information-sensing, OTOPOKPLGUEVOL
aenmpeg, KoToypoagég Aoylopkov, kduepeg, pkpoowva, radio-frequency identification
readers Kot acOppato ocdntipo diktoa.

SUOTAUOTO JLOXEIPIONG CLOYETIOTIK®OV PAcE®V dedouEvmV Kol TOKETO OTATIOTIKOV KOl
0PUUATICUOV GLYVE avTtipetonmilovy duokoiia ot dwyeipton tov bid data. H dovield avt’
ato0 amaltel TOPAAANAO AOYIGUIKO VO TPEYEL GE OEKADEC, EKATOVTAOEG 1| OKOLOL KO YIAMADES
servers. Tt Bewpeiton big data dropépel avoAOY®MG TV SUVOTOTNTOV TOV YPNOTAOV KOl TOV

gpyoleiv kol ol duvatotnTeg emékTOoNG kavouv ta big data éva kiwvovpevo otoyo. [a
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KATO10VG OPYAVIGHOVG TO VO AVTILETOTILOVY eKaTovTAdeg gigabytes dedopévov yio mpdT
@Opa pmopel vo. TUPOSOTAGEL [0 avAyKN Yoo avafed®pnorn Tov emAOYOV Jdlayeiplong
dedopévov. I'a dAhovg pmopel va ypelaotel dekadeg 1| exaTovtadeg terabytes dedopévav Tpty

T0 péyefog Tmv dedoévev va Yivel onuavtikog Topdyovtag yio fedpnon.
2.1 Opiouocs kai 1010TRTES

Ta big data sivon o apnpnuévn évvora. Extdg amd tic peydieg paleg oedopévav, £xet emiong
Kol GAAeg 1010tNTeG, ol omoieg KaBopilovv T Slopopd HETOED OVTAOV KOL TOV UEYAAMV
dedopévov 1 Tov TOAD peydAwv dedopévav. Emi tov mapdvtog, mapoAo mov 1 onpacio Tov
big data éyetl evpéwg avayvopiotel, ot AvOPOTOL AKOUO £XOVV SIUPOPETIKES ATOWYELS Y10, TOV
optopud tovg. I'evikd, o Opog big data ompaiver cvvora dedopévav mov Og PmOpoLV va
avtiinebovv, amoktnOolhv, dwuyeplotodv kol emefepyactovv and mapodoctokd IT ot
software/hardware epyoldeic péco oe 0modektd ypdvo. Ady® OLOPOPETIKMOV aVNGLYIDV,
EMIOTNOVIKEG KO TEXVOAOYIKEC EMIYEPNOELS, EPEVVNTEG, OVOAVTEG OEOOUEVAOV KOl TEXVIKOL
£€YovVv d10.popeTIKODE 0pIGpovg Yo Ta big data. Ot akdlovbot opiopoi umopovv va fondncovy
oV KoADTEPT KaTOvomon TG Pabuotdyaotng KOWMVIKNAG, OIKOVOUIKNG KOl TEXVOAOYIKNG

évvolog Tmv big data.

To 2010, o opyavicudc Apache Hadoop opioe ta big data og chvora dedopévov mov de
UTopovv vo, GLAANPOOVYV, S10YEPLOTOVY Kol ENEEEPYOTTOOV OO YEVIKOVUG VITOAOYIOTEG UECH
o€ éva 0modektod gvpog. Ta big data onpaivovy T€t010 GHVOLN, SECOUEVOV TTOV O UTOPOVY VO,
amoktnOovv, amodnkevTovy Kal SloEPIGTOLY OO KAOGIKO AOYIGUIKO Pacewny dedouévmv.
Av10¢ 0 oplopdg mepthappdavel dvo évvoles. [lpdtov, 0 OYKog TV GLVOA®Y GEGOUEVOV TOV
GLVIGTOVV TO HETPO Yo Ta, big data aAidlel kor umopel va aw&avetol Ue Tov Kapd 1N UE TIG
TEYVOLOYIKEG TTPOOSEVGELS. AEVTEPOV, O OYKOG T®V GUVOA®V deSOUEVMV TTOV GLVIGTOUV TO
uétpo yio. ta big data ce d1Gpopeg EQUPUOYEC Eivorl dOPOPETIKOG Yio TV Kobepio amd ovTég.
Inuepa, ta big data yevikd kvpaivovion omd pepikd TB og pepucd PB. O dykog evog cuvorov
dedopévav dgv gival To PoOvo kprtplo yuo to big data. H oAoéva av&avouevn kiipoko tov
dedopévav kal 1 dlayeipion g mov dg Umopel vo Yivel pe TapadoclokEC TEXVOAOYieS Pacewmy

dedopEVOV ETVaL TO ETTOUEVE, YOPUKTNPIOTIKA KAELO1G.
2.2 To povréio 3V

v wpoypatikotnta, Ta big data éyovv opiotei and to 2001. O Doug Laney, évag avaAvtig
tov META 6p1oe og pio epeuvnTikn avogopd TiG TPOKANGELS KoL TIC EVKALPIES TOL EMEPEPAY
Ta avénuéva dedopéva e éva povtéro pe 3 V’s, dniadn v avénon tov Volume (6yKoq),

Velocity (toydtnta) kot tov Variety (mowkida). [Tapdro mov €va t€1010 poviédo dev elye
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apykd ypnowwonomBel yio va opicel ta big data, n Gartner kot TOAAEG GALEG EMLYEPTOELS
omwg M IBM ko kdmota epevvntikd tunpata e Microsoft ypnoyomoinsav to 3Vs poviélo
v va teptypdyovv ta big data péca ota emopeva 10 ypdvia. Xto 3Vs poviéro, o Volume
onuaiver 60Tl pe onuovpyio Kot T GVAROYN peyOAov paldv dedopévev, 1 KAMpoKo Tov
dedopévov  yivetar oloéva kol meplocotepo  peydin. To Velocity onupaiver ta
ypovodiaypdupata tov big data, o €101KA, 1 GLALOYN Kot M AvVAAVOT|, TPEMEL Vo Yivovy
YPYOPO Kol £YKOPO OCTE Vo, peyiotomombei n ypnon g epmopikng a&iog tov big data. To
Variety vmodewkviel Tovg S1GQopovg TOTOVE T®V  OdOopEVOVY, oL  TEPIAauPavovy
Nudopnuéva Kot adounTo dedopéve OTmS NYog, Pivieo, 10TocENIdEG Kot Keipevo kabdg Kot

TAPOS0GLOKE SoUNUEVO dESOUEVAL.
2.3 To povtéio 4N

Q61660, GALOL £Y0VV SLOPOPETIKEG ATOYELS, cvumepiapufavopévav kot g IDC, pio and tig
nyetkég stopeiec pe emppon oto big data kot ota epevvnuikd medion tovg. To 2011, pia
avaeopd g IDC 6pioe 1o big data cav teyvoroyiec mov meptypdpouvv pio Kavovpla yevid
TEYVOLOYIDV KOl OPYLTEKTOVIKGV, oyedloouévec va e€dyovv owovoulka afio amd ToAD
UEYOAOVG OYKOVG OESOUEVOV G Uit gupelar TOIKIAID, ESOUEVOV, UE TO VO YPNCILOTOLODY
VYNNG TOXOTNTOG GLAAOYN, OVOKGALYT Kol ovaivor. Me ovtd TOV OpIGHO, TO
yopoktplotikd tov big data pmopodv va cvuvoyicboldv oe 4V’s, dnladn Volume(ueydrog
oykog), Variety(mowileg Aemropuépeteg), Velocity(toyeio dnuovpyia) ko Value(tepdotio
alo oAAG TOAD pkpn TOkVOTNTE). AVTOG O OPICHOG OVAYVOPICTNKE €LUPEMS 0POD
EMONUAIVEL TN oNpoGior Kot TNV avaykootnto tov big data, yio mapdaderypo eEepevvel tig
TEPAOTIEG KPLOEG a&iec. AVTOC 0 OPIOUAG VTTOSEIKVVEL TO To Kpioio mpdPAnua twv big data,
10 omoio elvarl MG vo avakoAvyelg afleg amd cOvolo Oedouévev LE TEPACTIO KAILOKO,
SpopmV THTOV Kot ToHTATNG OMLLOVPYIaG.

Emnpdobeta, to NIST opiler ta big data g ta dedouéva mov o dykog Tovg, M TaydTNTO,
amOKTNONG TOLG N 1 OvaTopdoTaon Tovg meplopilel TNV KavOTNTO YPNCLLOTOINGNG
TOPUSOCIOKDV CLOYETIOTIKOV HeBOdwV Yo 1 OeEaymyn OmOTEAEGUOTIKNG AVAALGTC.
Yrodekviel 6Tt Tpémel va, avamtuyBodv kot va ypnoiponotnfody anotelecpatikoi péBodot M

TeYvOLOYiEC Y10 va. avadvBovv kat vo, ere&epyaotoly ta big data.[1]
2.4 To povréio 5N

Me v evooUATOoT ovOUOI®V cLOTNUATOV dedousvev glcdyetal Ko o 50 V, to Veracity.
Anradn 1 opBoTa Kou M akpifela g TANpoeopioc. Ilicw and kabe TpoakTiky droyeipiong

KpoPetar 1 Bewpion TG MOWOTNTOG TV OdoUéVMV, TNG OKVPEPVNONG TOVG KOL TG
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Swryeiprong tov péta-dedopévov, pali pe Bempnoels yio 1010TIKOTNTO Kol Voukd Cntipata.
Ta big data ypetaletar vo evoopatmbodv 6e 0OAGKANPO TO TOTIO THG TANPOPOPIaG Kot Oyt VoL
BAémovtar cov pio aveEdptntn mpoomdfen 1M Eva Kpued TPOYPOUUO OV YIVETOL 0T
KTo10vg £101K0VS 6€ aVTA.

"Eto1 cuvoyilovtog 1o 5VS povtého £(oupe To TopaKkiTo:

Volume. H mocotta tov dnpovpynuéveov kot anobnkevpévov dedouévav. To péyebog tav
dedopévav kabopilel Tnv a&io Kot TI €V SUVALEL TANPOPOPIES KO OV UTOPOVV TTPOYLOTIKG VO,
BewpnBovv big data 1 oy

Variety. O tonog kot 1 von tov dedopévav. Avtd Ponddaet 6Ny avaivon Tov 6£d0UEVOV

KOl GTIV OTOTEAECULATIKY YPNON TNG TANPOPOPING TOL EXEL OOV OTOTEAEG L.

Velocity. H taydtnta pe v omoio ta dedopuéva dnpovpyodveor kat ene&epydlovial yia vo
KaAVPOOVY Ol OTALTHCELS KOl Ol TPOKANOELS OV EULPAVILOVTAL GTO HOVOTATL TNG AVATTVENG
Kot g e&EMEnc.

Value. H a&io mov dnpuovpyeitar amd v amdknomn, avarvon ko eneepyacio tmv big data.

Veracity. H opfomnta | n afomotio tov dedopévov. H modmrto tov amoktnuévev
dedopévov pmopet va SlapEPEL GNUAVTIKG, exnpealovtag v akpiPn avdivon. Ta big data
K0l Ol GNUEPIVEG TEXVOAOYiES emTpEMOVY TNV emelepyacia TETOowV dedopévmv. Zuyva 0 OYKOG

TV 3ed0UEVOV avamAnpdveL THY EAMAeyn molotntog 1 akpifelac. [2][3]
2.5 Evkaipics twv Big Data

[Ipdocpata, apketég kvPfepvntikég vanpeciec Tov Hvopévov Tolteidv, dnwg 10 €Bvikd
wotitovto vyelag (NIH) ko to ebvikd dpopa emotiung (NSF), dwPefordvovv 61t ot
ypnowodeg tov big data ot Afyn amoedcewv ennpedlovy Pabid Tic HEANOVTIKEG TOVG
e€elilerg. Tvvenmg, mpoomabovv va avarntiEovv big data teyvoloyieg kot texVIKEG doTE VO
SIELKOAVLVOLV TO £PYO TOVLG HETE TNV UEYAANG KApaKag KuPepynTikh TpmtoPfoviia yia o, big
data. Avt n TpoToPfoviia givar TOAD BonOnTiKy Yo TO ¥TIGHO KOWVOVPLOV SUVOTOTHTOV Y10
TNV EKUETAAAEDOT] YVOONG KOt TN SIEVKOAVVGT) TNG AWYNG OMOPACE®DV.

Eivar yvootd 0t ot yéeupeg petald tov big data kol thg kpvupéving minpogopiag og avtd
glval TOAD oMUOVTIKEG 08 OAEG TIC TEPLOYEG TNG EOVIKNG TPOTEPUOTNTAC. AT 1| TPOTOPOVAI
emiong Oo Béoel to Ogpuého yo cvumAnpopotikéc dpactnpidmreg ota big data, omwg
TPOYPAUUATO VTOOOUNG, TAATPOPUES AVATTUENG KOl TEXVIKEG Yol TNV EMIAVCT] TOADTAOK®V,
001 YOOLEVAOV a0 Oedouéva TPOPAHOTO OTIS EMOTAUES Kol oTn pnyovikn. Télog Oa

Agrtovpynoovy oty Tpdén kot o ®EEANGOLY TNV Kowvavia.

oupova pe avagpopd ard to McKinsey wotitovto, 1 anoteleocpatikny ypion tov big data

€yel To Pooikd TAEOVEKTHUOTO TOL VO LUETOUOPPAOVEL OKOVOWieg Kol va mapodidel éva

17




Kavovplo Kopo mopaymyikng avartuéne. H expetdAievon mordtiung ninpogopiog and to
big data 6o yiver 1 0 Pacikog avTay®VIGHOG HETAED TOV OMUEPIVOV EMYEPNOE®Y Kat Ba
OMUOVPYNGEL KAVOUPLOVS avTaymVIoTéG Tov Ba gival og Béom va TpoceAkicoVY VIAAANAOLS
ot omoiot Ba éyovv TG Kkpioweg wavomteg mhve ota big data. Ymdpyovv molrd
TAEOVEKTNLOTA GTOV EMLYEPNUATIKO TOUEN TOV UITOPOVV va amokTnBodv and T GLAALOYN TV
big data, omwc avavopevn ETYEPNUOTIKY ATOSOTIKOTNTO, EVNUEPOTIKY] GTPOUTNYIKN
KatehOvvor, avanTuén KOAVTEP®V VANPESIDY Y10 TOVES TEAGTEC, OVOYVAOPLON KOl OVATTLEN

KOVOUPI®V TPOIOVIMV Kol VINPESIDV, AVOYVOPLOT] VEDV TEANTMOV KOl 0yOpdV Kot GAAC.
2.6 Ilporinoceig Twv Big Data

O1 evkoupieg mavta akolovbovvrol and TpokAnoels. And ) pio pepid, to big data pépvovv
TOAMEG EAKVOTIKEG gukalpieg. ATO TV GAAN UEPLE, TPEMEL VO OVTIUETOTIGTOVV TOAAEC
npokAncelc. Otav yivetor yepiopdc mpoPfinudtov pe big data, o1 duckorieg Ppiockoviar ot
GLALOYT TV dedopéEVmV, otV amobnKkevot, otV avaliTnor, 6T0 LOIpucU, GTNV AVAAVGT)
Kol otV onelkdvion. Mio tpdkAnoT TOov VIAPYEL OTNV APYITEKTOVIKT] TOV VTOAOYIGTMV Y10,
dekoaetieg, eivar 6TL vVITApPyEL VYNAEG emddoelg oty emetepyacio (CPU-heavy) aAld otoyés
emdooelg oty €icodo/éEodo (I/O-poor). Avti M avicopporio 6t0 cdoTuHe TEPLopilel TV

avantuén tov big data.

H enidoon tov enetepyaoctav durhacidletor kabe 18 pqves coupwva pe To vopo tov Moore.
Kar n emidoon tov oxknpov dickov erniong dumhacialetor pe tov ido pubuod. Ouwmg, 1
TayLTNTA TOV SioKmV €xel ehdyiota Pedtiobel v Televtain dekoetio. g GLVERELN QDTG TG
avicoppomiog ot tuyxaieg toxvnteg /O €xouv PeitionBel pétplio evd ot axolovBiokég
tayutnteg /O av&avovtor apyd. Tavtdypova, o1 mAnpopopieg avEdavetar pe ekbeTikd puOud
aAld M eEEMEN ot nebddovg emetepyaciog TG TANPoPoOpiag vl GYETIKA MO apYEG. X€
TOAMAEG ONUAVTIKES EQAPUOYEG TV big data, ot Texvikéc Kot TeXvoloYieg awyung o PTopovv
10€0TA VoL AOGOVV TO TPAYLOTIKA TPOPAILLOTO, EOUKA Y10, AVAAVGT) TPOYLLOTIKOD YPOVOU.

Ot mpoxkAnoelg oty aviivon Tov big data meptlapfdvoovy T pun cuvoyn Kot P IAnpotTTa
oT0 OedOUEVA, TN 6TAOEPOTNTA, TO YPOVOOILNYPAUIOTO KOl TNV AGPAAELR. Zov Tpodmodeon Yo
TNV avaAvoT| TOVG, T dedopéva TPEMEL va. givarl KoAd dounuéva. Qotdc0, Bempmdvtag Totkila
ouvola dedopévarv o big data wpoPAnuota, eivor axopa pio peydAn tpdkinon vo tpotadovv
QTOTEAECUATIKOL  TPOTTOL Yio  ovomopdotacn, npdcPacn kot oviilven adduntov 1
nudopnuévav dedopévav oe endueveg perétec. Kabmg to ueyédn tov cuvodlmv dedouévaov
glvol oAy peydla, kamoteg opég peptkd GBs kot 1 mpoéhevony Tovg amd etepoyevng TNYEG,
Kévouv Tic cOyypoveg Pdoelg dedouévaov evdAmTEG G€ asvveyT], EAMTT, Le BOpvPo dedopéva.

‘Etot, évag apBudc and teyvikéc emeEepyociog dedopévmy, OT®MG KaBaplopodg dedouévamv,
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gvoopdtoon Osdopévev, HeTapdpeon kol peioorn dedopévav, spapudlovior yio va

agalpécovy To 86pvPo Kot va 610pBDdCOVY TIC AGVVEXELEG.

2.6.1 Zviloyi kot amoOnkeven Ty dedousvoy

Ta cOvora dedopévav avéavovtal og LEyebog yiati GUALEYOVTAL OAOEVA KO TEPIGGOTEPO A0
TAVTOXOD ToPOV KIVNTEG GUOKEVEG LE OO TNPEC Yoo TANPOQOpPiES, evaépileg aabnThpleg
TEYVOLOYIEC, OMOUOKPLUGUEVOVG OICONTNPES, KOTOYPOPES AOYIGUIKOV, KAUEPES, UIKPOPOVA
Kol oVt kaf’ e€ng. Kabe pépa onpovpyovvrar 2.5 meviakicekatoppvpla bytes dedopévav,
Kol ovtds o apfuog eEaxorovBel va av&bvetar exkfBetikd. H moykdopo texvoroykn
duvatotnta amobnkevong g TAnpoeopiag duthactileTar Tepimov Kabe Tpia ypdvia amd )
dekaetio Tov 1980. Xe moAAG media, OTMG TO, OKOVOUIKE Kol T 0TPIKA OESOUEVA GUYVA
Swypapoviar akplPadg emeldn dev LILAPYEL APKETOS YMPOG Yo VO, AoBNKELTOVV OVTE TaL
dedopéva. Avtd ta ypNoie SESOUEVE OMLULOVPYOVVTOAL Kol GUAAEYOVTOL PE UEYOAO KOGTOG
oAAG TeAKA ayvoovvtal. H palikr] amofnikevon omoattel mewpapotikés Paoelg dedopévov,
amofnKevon o€ WIVOKEG YO EMOTNUOVIKODG VLTOAOYIOHOVG HEYOANG KA{poKoG Kot

Aappavovtor tepdotia apyeio ££600v.

Ta big data &govv alidEer tov TpdémO TOL GLAAEYOLUE Kol amoBnKevovue Ta dedouéva,
SUUTEPIAAUPOVOUEV®DY GUOKELES amobKeEVONG OEDOUEVDV, OPYLTEKTOVIKEG OmoBnKevoNg
dedopévaov, pnyovicpoi mpodcPacng dedopévav. Koabmg ypeldlovior mepiocodtepa péca
amofnkevong ko peyorvtepeg tayvTTeg /O Y10 Vo avTIHETOTIOTOVV Ol TPOKANGELS, Ogv
vapyel apePorio 6T O yperacTodV peydieg kavotopies. [lpdtov, n npocfaciudtnra TV
big data givor 1 TpdTN TpoTEPALOTNTA TNG Sradikaciog avakdivyng g yvaoong. Ta big data
TPENEL VO TPOCTEAAHVOVTAL EVKOAN KO ALLEGO Y10 TEPETOIP® OVAAVOT|, KATOPYDVTOG TANPOG
N ev péper tov mepopiopd CPU-heavy oArd I/O-poor. EmmpdcBeta, or vnd avdmtoén
Te)vohoyieg amobnkevong, 6mmg solid state drive (SSD) ko phase-change memory (PCM),
umopovv va Pondncovv ce avtég TIC OLOKOAMEC aAAG Ogv eivar kabBolov apketd. Mia
onuovtiky aAAayn elvor emiong emkeipevn). Avty NG HETOUOPPOTIKNG OAAOYNG TOV
TOPUSOCLUKOV VTOCVGTNUATOV €16080V-e£000V. Ontmg gival yvwotd, oo HDDs €yovv moAd
mo apyn wwyaia I/O enidoon and 611 axorovbiakn /O enidoon kat ot unyovég eneéepyociog
Hop@oToloVGaY T0, dedouéva Toug Kot oyedialav Tig emelepyaotikés uebodovg avalitnong
GUUPMOVO, UE AVTOV TOV TEPLOPIGHO. AALG ot HDDs oAoéva kot avtikadictavtor and SSDs
onuepa, Kot GAAeg teyvoloyleg Omwg 1o PCM elvar emiong ot yovia. Ov cOyypoveg
TEYVOLOYiEC omobnKkevoNg 0 Umopody va £xovv TNV 1010 VYNAR €m0 Kot Yo TV TVYoia
/O ko1 yio v oakolovbiokr /O towtdypova, kot wov emifarer v ovabedpnon Tov

GYE0L0.GLOD TMV VTOCLOTNUATOV amofnKevoNg Yo To cuoTiHoTa eneepyaciog big data.
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Ot o cuyva YPNCLOTOOVUEVES APYITEKTOVIKES amobnkevong péxpt topa etvor n direct-
attached storage (DAS), network-attached storage (NAS) kot storage area network (SAN).
Q061660, OAeG AVTEC Ol LVILAPYOVCES OPYLTEKTOVIKES £XOVV GNUOVIIKE HEOVEKTILOTO KoL
TEPLOPICUOVG OTOV £YOVV VO, OVTILETOTICOVY KOTAVEUNUEVO GUOTIUOTO UEYAANG KAIPLOKAG.
EmBeticog ovyypoviopodg ot throughput avd server eivar ot Pocikés amoutnoelg yio
EQUPLOYES GE VTOAOYIOTIK GUUTAEYHOTO VYNANG KAIUOKOC, KOl TO GNUEPIVE GUGTHOTO
amofnkevong otepovvTan kot to. dvo. H Peitiotomoinon g npodcPaong tov dedouévav givat
€vag MMUOPIANG Tpdmog Yo TN Pertimon g EXIO0GNE TOL VTOAOYIGHOVD JESOUEVAOV, OVTEG Ol
TEYVIKEG TEPIAAUPAVOLY avTYpopn] OESOUEV@V, UETAKIVIOT, KATOVOUY, KOl ToPGAANAN

TpocPaon.
2.6.2 Metrddoon Ty dedousvaov

H amofnrevon twv dedopévov oto cloud ypnowponoteitor evpémg HETA TNV OVATTLEN TOV
cloud teyxvoloyidv. Eivar yvootd o6tL n yopntwkodtta o bandwidth tov diktdov eivor 1o
bottleneck oto cloud kot ota xoTavepunuéva cvotiuoTo, €OIKE OTaV O OYKOG 1TNg
emKowvmviag etvar moAd peydiog. Amd v GAAn pepd, n amodnkevon TV SedopéveV GTO
cloud odnyel oe mpofinuato aoEOLEWG KOODC LRAPYOLVV ATOITNGCELS YO, EAEYXO TNG

AKEPOIOTNTOC TV OEGOUEVDV.

2.6.3 Emuéiera tmv dedousvav

H empédeio tov dedopévev GTOXEVEL OTIV OVOKAALYT KOl TV OVOKTNON TOV OESOUEVWMV,
oTN JePdAIoT NG TodtnTag TV dedopévmv, atnv npocheon aloc, otn dwayeipion, ot
dwpnon kot v avoarnapdotact. Ta vrdpyova epyaleia dayeipiong Pdoemv dedopévov
dev eivon og Béom va emelepyactovv big data mov avamtucoovial TOG0 og péyefog ko
moAvmAokotnTo. Avty M kotdotaon Bo ovveylotel KaBdG TO TAEOVEKTAUOTO OO TNV
eKpETAAAEVOT TV big data emttp€movy GTOVG EPELVITEG VO, AVOADOVY EMIYEIPTLATIKEG TAGELS,
vo amoTpéyouv acbéveleg Kot vo toiepnoovy 1o Eykinua. [apdro mov 10 péyebog twv big
data cvveyiler kot av&dvetar exbetikd, 1 TOPVH dvvatdTNTA €PYACIOg UE TO OWTA gival
OYETIKA 6T YOUNAG eminedo TV petabytes, exabytes kot zettabytes dedopévov. H khaowm
wpocéyylon dayeipiong dounuévoy dedouévav meptiaufdavovy dvo uépn, évo eivar €va
oYU Yo amo0nKELGT TOV GLVOLOL OedOUEVMV Kol TO GALO gival pio. cuoyeTIoTIKN Bdom
dedopévav Yoo avaktnon tov osdouévav. o dlayeipton cuvOL®mV JEOOUEVOV UEYAANG
KApaxog pe éva dounuévo tpomo, to. data warechouses kot ta data marts givor 600 OMNUOPIANG
npooeyyicels. To data warechouse eival éva cOGTNUA GUGYETIOTIKNG PACTG 0E00UEVOV TOV
YPNOOTOEITOL Yioo TNV OomoOKeEVOT Kol avAAVLon TV 0edoUEvemY, KaODG Kot Yo TNV

avaQOPE TV ATOTELECUAT®V 0TOVG ¥priotes. To data mart sivan Paciopévo move oe €va data
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warehouse kot dtgvkolvvel v mpdcPaocr kol Ty avaivon tov data warehouse. To data
warehouse givar kvpiog vrevBuvo Yo TV amobKeVoT TOV dESOUEVOV TOV TPOEPYOVTOL OO
Aewovpyikd ovotiuota. H mpo-emelepyacio tov dedopévov elvar omapaitntn mpv
amofnkevtovv. Tétola mpo-enelepyacio umopel va givar o kaBopiopog tov dedopévav, 1
LETAPOPPMOGT Kot 1 KaTnyoplomoinon tovs. Metd v mpo-gnelepyacia, ta dedopéva sivar
Swbéotpa Yo vYNAOTEPOL EMmESOV cuvapTnoelg e£opvéng dedopévav. Tao data warehouse
Kot marts givot faciopéve oe SQL cvotiuata facemv dedopévmv.

Ov NoSQL Pdoeig dedopévav elvar pion cOyypovn mpocéyywon vy oyxedlacpud Paoemv
dedopévov ya dlayeipion peydiov Oykov katavepnuévov dedopévav. Ot NoSQL Bdoelg
dedopévov dev amopevyovv v SQL. Ilapdéio mov eivar oAnbewa 61t Kdmoww NoSQL
GLGTHPOTA EIVAL TATPOG LN GUGYETIOTIKA, GAAQ OTAQ OTOPEVYOVV EMAEYUEVEG CUGYETIOTIKES

AELTOVPYIKOTNTEC.

INo v anobfkevon kot ) dtayeiplon adOUNTOV SESOUEVMV T} LI CUCYETICTIKOV 0ES0UEVOY,
éva NoSQL cbvotnuo anacyolel cuykekpuévee mpooeyyioeis. [lpdtov, n amobnikevon Kot 1
Swyeipion twv dedopévav ywpilovtorl og dvo aveEdptnta pépn. Avto eivor avtifeto pe Ta TIg
GUGYETIOTIKEG Paoelg dedopévav ot omoieg mpootabohv va avtamokplfodv ota (nTnuaTo Kot
0T 0V0 TALLPEG TOVTOYPOVE. AVTOG 0 GYedlacudg divel ota cvotipata NoSQL Bdoemv
dedopévov TOAAG TAEOVEKTNUOTA. XTO KOUUATL TNg OmoOMKELONG EMKEVIPMOVETOL GTNV
KMpdkoon g amobrkevong dedopévav pe vynin emidoor. Xto Kopudtt g dwoeipiong
TOPEXEL UNYAVIGHOVG TPOSPAOTG YUUNAOD EMTESOL e TOVG OTOIOVG TO £PYO TNG dOXEIPLOTG
TV dedopévev umopel vo viomombel oto eminedo TG EPAPUOYNG, OVTL v VITAPYEL AOYIKY
Swyeipiong dedopévav oxopmopévn oty SQL 1 yAdooeg ewdikéc yw 1t Swdikoocio
amofnkevong oe Pacelg dedopévav. I' avtd 10 Aoyo, T NoSQL cvotiuata givor moAd
€VEMKTO Y10, LOVTEAOTIOINOT dE0OUEVOV Kot Eivol €0KOAO oTIG avafaduicels avamtuyuévey
EQOPUOYAV.

O mepiocodtepeg NoSQL Baoeig dedopévov Exovv o onuavtikn wiomra. Eival cuvnbmg
aveEaptnteg amo oynua (schema-free). Ovimg, 1o peyaAdtepo mheovékta Twv schema-free
Baoewv dedopévmv ivar OTL ETITPENOVY OTIS EPAPUOYES VO TPOTOTOLOVV YPIYopo. Tr Soun
TV dedopévav yopic va ypetdletor vo Eava ypaptodv mivakeg g Pdorng. Emmpdcbeta,
Katéyel pueyalvtepn eveMéio 6tav tor Sounuéva dedopEVA Eval amoBNKEVUEVO ETEPOYEVMG.
210 eminedo dayeipiong tov dedopuévav, ota dedopéva emPAAieTon vo, givor aképota Kot

£€yKopa.
2.6.4 Avdiven tov dedousvav

H mpdn evtdnwon tov big data gival o 0yKog Tovg, omdTe 1 HEYOADTEPN KOL TTO OTLLOVTIKY

TPOKANON eivor 1 KApdkwon ovipetotiloviot (ntiuate avdivorng tov big data. Tig
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terevtaieg Alyeg dekoetieg or epevvnTég £dvav MEPIGGOTEPT TPOGOYN o€ OAydpiBuovg
EMTAYVVOLEVTG AVAAVONG Y10l VO OVTILETMTICOVY TOVG AVEAVOLEVOVS OYKOVG 0E00UEVOV KoL
Vo EMTAYOVOLV TOVG ENEEEPYAOTES akoAoVOMVTAG TO VOLo Tov Moore. ['a to tehevtaio, etvat
amopaitnto va avortuyBodv detypotoAnmrikés, on-line Kot mOAD-0moPAcIoTIKEG HEBodoL
avdivone. Amd tn pepld TV avaluTIKOV TEXVIKAOV Yo big data, ot avéntucol aiydpiBuot dev
£€YoVV KOAN 1010TNTO KAUAK®GONS Y100 OA0VG TOLg aAyop1Bpovg exkpdabnong. Kabaog to péyebog
TOV OEOOUEVAOV KAWLOKMVETOL TOAD 7O YPNyopo amd g ToxOTNTEG TOV EMEEEPYAOTDV,
VILAPYEL Li0L QLGIKT OPAUOTIKY LETOTOTION TPOG TNV TeYVOLOYin enelepyactdv. [Tapdro mov
1 GLYVOTNTO TOL KOKAOV POAOYIOD T®V ENEEEPYACTMOV IIMAAGIALETOL COUPOVO LE TO VOO TOV
Moore, ot ToYOTNTEC TOL POAOYIOD EYOLV UEiVEL onuavtikd wicw. EvaAlaxtikd, ot
ENEEEPYAOTEG EVODMUOTOVOVTOL IE ALENUEVOLS aplOpoDg omd mupNveg. AT M UETATOTION
610VG emelepynoTéG 0dNyel otV avATTLEN TOV TOPAAANAOV VTOAOYIGUOV.

o tic big data epappoyéc oe mpaypotikd ypovo, OT®G TAONYNOT, KOWOVIKA OiKTLO,
OKOVOLIKG, Protatpiki, actpovouia, Evmva cuotipata peToeopds kot Internet of Things, ta
ypovodlaypdupoate  givar M wp®OTN wpotepadtnTe. H gyydnon g amoxkpiong TV
YPOVOSIAYPOUUATOV  OTOV 0 OYKOG T®V JEOOUEVOV TTOV TIPEMEL Vo, emeepyacTel ival ToA
peyarog etvon axopa pio peydAn mpokinon. Eivar opfd va emwbel 6t1 o big data oyt povo
£€YOVV OMUOLPYNOEL TOMEG TTPOKANGELS Kot £Yovv OAAAEEL TIC KOTELOVVOELG TG avaTTLENS
tov hardware oAAG emioNC Kot GTIG APYLTEKTOVIKES TOV AOYIGULKOD.

H aocpdreln ota dedopéva éxer ovadeyBel pe peydio Intiuoto. Enpoviikd Tpofinuota
acPOAEDG  TEPIAAUPAVOVY TNV TPOOTOGI ACPAAElDg OEJOUEVAOY, TNV  TPOCTOCIO
TVELUATIKOV SIKOI®UATOV, TNV TPOGTAGIO TG TPOCSHOTIKNG WOMTIKOTNTASG KOl TNV TPOGTaGio
EUTOPIKAV HVGTIKAOV KOl OIKOVOUIK®OV TANPOPopLdv. Ot TEPIGGOTEPES CVATTUYHEVES KO VTLO
avamTuén ydpeg £xovv MO VOUOVE GYETIKOVC UE TNV TPOCTAGIO TOV JEOOUEVOV YloL VO
gvioyvoovy TV acpaicto. o epoppoyés oyetikéc pe big data, ta mpoPAnuate acQAAELNG
dedopévav eivar mo moAvmloko yia didpopovg Adyovc. Tlpmdrtov, 1o péyeboc tov big data
glval Tapa TOAD peyGAo, SLOYETEVOVTIOG TIS TPOOEYYIOELS Y10, TpooTacia. Agbtepov, odnyel
gniong o€ WoOAD PaphTePO POPTO €PYACING TNG AGPAAELNC. ALAPOPETIKA, TO TEPIGGOTEPO, big
data amoOnkedovrol pe €vo KOTOVEUNUEVO TPOTO KOl Ol OMEINEG OO TO OIKTLO UITOPOVV

gmiong va emifoapivovy o TpoPA AT,
2.6.5 Aneikovien Tov dedouévav

To KOp1o AVTIKEILEVO TNG ONEIKOVIONG TOV O£S0UEVOV EIVOL 1) AVOTAPACTOCT) TNG YVMOONG MO
SoONTIKG Kot OmOdOTIKG pEe Tr XPNom OloQOPETIK®V ypapnudtwv. o v gokoAn
HETAS00N NG TANPOPOPIOG LE TO VO TOPEXETAL 1 KPVUPEVT] YVOGT OTO TOADTAOKO KOl

peydanc kiipokag cbvora dedopévav, etvar amapaitnteg n KoAaicOnn popen ToVG Kot M
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Aerrovpyikotnta. H minpopopia mov €yxel yiver apnpnuévn o€ KATOES GYNUOTIKEG LOPPES,
cuUTEPIAAUPOVOLEVOVY 1OI0THTOV 1| LETOPANTAV TV HoVAd®mV TG TANpopopiac, lvar emiong
TOAVTIUN Yo avéAvon dedopévav. Avtd o TpOTOG eivat TOAD o S10paTIKOG OO TOAITAOKES
TPOCEYYIGELS.

Mo epappoyéc big data, eivar 1daitepa duckoro va de&oybel 1 omelkdvion Twv dedopévav €&
attiog Tov TOAL peyddov peyéBoug kol g vynAng dwotaong tov big data. Qotdco, ta
ouyypova epydieio amewoviong tov big data éyouvv wvpiog @TOYEG EMOOCEL OTIS
AETOVPYIKOTNTES, TNV KMUOK®OOT Kot Tov ypovo amdkpions. H afePfordtmra pmopel va
00N YNGEL € PEYAAES TPOKANGELS AVOPOPLKA LE TNV OTOTEAEGLOTIKT OMELKOVIOT KOl UTOPOVV
vo. @avep®Bobv Ge OMOOONTOTE OTASIO TNG OMEKOVIGTIKNG OVOAVTIKNG dadtKaciog.
Kawovpia frameworks yia ) povteAonoinon g afefardtnTog Kot Ty Katnyoplonoinon g
eEEMéng g afePfardtrag TG mANpoPopiag €ivar TOAD OmAPOLTNTN YO THV OVOALTIKY
dwdcacio.

H é\Aewyn tarévtov Oo amotedéoel onuovtikd meploplopnd otn oAy afiog amd to big
data. Ta big data extipdtor 6t1 TOAL Ypryopo o amoteAécovv KOOBOPIGTIKO TAPAyoVTa
aVTOYOVICHOV o€ ToAAOVG Topeic. Tlapoia avtd, avtdg o kKhadoc amattel Pabiég avorlvTikég
0éoelg epyaciog aAld ta big data Bo Eemepdoovv Tic mpounbelec mov Tapdyoviol GTIS
onpepvég thoelg otig Béoelg epyasiog. EmmAéov, avtod Tov €idovg 10 avBpmmivo duvapiko
glvar mo dvoKoro va ekmadevtel. Xvvnbwg yperdlovtal ToALY ¥pOVIK Yo VO, EKTOOELTOVV
big data avoivtéc o1 omoiol TPEMEL VoL EYOVY OVCIACTIKEG POOMUATIKES IKAVOTNTES KO GYETIKAL

EMOYYEALOATIKN YVAOOT).
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Cloud Computing

Me 1o cloud computing avaeepopocte og va 100G LTOAOYIGHOV PBaciopévo oto Internet wov
TOPEXEL KOWOYPTOTOVS VIOAOYIOTIKOVG TOPOVS Kol OedOUEVO GE VTOAOYIOTEG Kot GAAES
oVoKeVES kath mapayyeria. Ot Aoelg yia cloud computing kot amoBiKevoT Tapéyovy 6TovG
YPNOTEG KOl TIC EMYEPNOEIS TOIKIAES duvatdtnTeg Yio amofnkevon kol eneEepyacio TV
dedopévov Toug og Tpita KéEvipa dedopévav. [5] Baoiletar oty kown ypnon tov Topov He
GTOYO VO EMTUYYAVETAL GUVOYN KoL OIKOVOUIO KAILOKOG, TOPOUOLL PE o VNPESia (OT®mG TO
NAEKTPIKO OikTLO) TAV®D o€ dikTvo. OgpéAia Tov cloud computing ivar 1 evpHtepn Evvola g

GUYKEVTIPMUEVIG VITOSOUNG KO KOWVOYPTOTOV VITNPECLOV.

H napovoa dabecyotnta o diktua VYnNANg yopNTIKOTNTOS, VTOAOYIOTEG LE WKPO KOGTOG
Kol OLOKEVEG amofnkevong kobmdg Kot Ty eKTEV LIBETNON NG €KOVOTOINoNG TOL
hardware, v TpOCAVOTOAGUEVT] GTIG VANPEGIES APYITEKTOVIKN KoL OLTOVOUT KOl OQEALUN

ene€epyacio &yl 0dnynoel oty avantuén tov cloud computing. [6]

To cloud computing et yiver pio vanpecio VYNANG {fTNONG AOY® TOV TAEOVEKTIUATOV TNG
VYNANG VITOAOYIGTIKNG SUVaUNG, TOV ONVoD KOGTOVG TMV LANPESLOY, TNG VYNANG amddooNC,
™G KMUAK®OOTG, TNG TPocPacipnotntog kafdg kot g dabeciudtnToc.

To cloud computing givor éva povtéAo to omoio divel T SvVATOTNTO Y10 TOVTAYXOL TAPOV,
€0KOAT, Katd mopoyyeAiio diktvaxn TpoécPacn o€ pio kown SeEUUEV TOPAUETPOTOICLU®OY
mopwv (m.y. Olktva, servers, OmOONKELGON, EPUPUOYEC KOl VANPECIEG) MOV UTOPOVY TOAD

YPRYopO v €podlactolv Kot v elevBepwbolv pe ehdylotn mpoomdBela Swoyeipiong M
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aAANAenidopacn amd ToV TAPOYO LVANPESUDY. AVTd T0 poviého cloud amoteieitan amd mévie

OVGIMAN YAPAKTNPIOTIKE, TPio LOVTEAN VINPECIOV Kot TEGGEPQ POVTELN TTapdTaéng. [4]

3.1 Baoixa yapoxtypietika

3.1.1 Software as a Service (Saas)

H dvvatdomto mov mopéyetal otov KATOvoA®TY| €ivol vao YpMGLULOTOLEL TIG EQPOPULOYES TOV
Tapoyov 1oL Agrtovpyodv oe o cloud vmodour. Ov epappoyég eivor mpooPdoues and
S14popeg GLOKEVEG TEAATMV SIAPEGOV piog demapng meAdt, onwe Evag web browser (m.y.
web-based email), 1 o demapn mpoyphpupatos. O koatavolowtg o dayepiletor 0vTE
e éyyxer ) Poowkn cloud vrodoun, cvumepthopfavopévov tov S1KTOOV, TOV SErvers, Twv
AELTOVPYIKOV CLGTNHATOV, TNG AToBNKELONG 1 AKOUO KO OTOUIKES SOLVOTOTNTES EQPUPLOYADV,

pe mhavn e€aipeon TEPLOPIGUEVES, GUYKEKPLUEVEG Y10 TO YPNOTN, PLOUIGELS TNG EPUPUOYNG.
3.1.2 Software as a Service (Saas)

H duvototnta mov mopgyetal 6Tov KatavaAmt givarl va avamtvooet oty cloud vrodoun
EQUPUOYES OTIOYUEVES OTTO KOTOVOAMT 1] OTOKTNUEVEG EPUPHOYES OV OMovPYNONKay
YPNOLOTOIDVTOG YAMGOES TPOYPUUUATIGHOD, PipAobnieg, vanpecieg Kot epyaieion mov
vrootnpilovtor and Tov mapoyxo. O katavalmtrg oe Swuyepiletanr ovte eréyyel T Pacikn
cloud vmodour,, ocvumepAaUBOVOUEVOL TOV SIKTVOVL, TMV SErVErS, TV AETovPYIKOV
GUOTNUATOV, TNG OmOONKEVONG OAAYL EYEl EAEYYO TOV® OTIS OVOTTUYUEVEG EQPUPUOYES KoL

mBOovov oTig pubuicelc Tov TePPaAiovtog mov Prlolevel TV APUOYT.
3.1.3 Software as a Service (Saas)

H dvvatdtnto mov mopéyetal otov Katavaimt eivat va epodialeton pe mopovg eneéepyaciog,
amofnKevLONC, SIKTVOV Kot AAAOVG DEUEMMDIOVE VTTOAOYIGTIKODE TOPOVE OTTOL 0 KOTAVOAMTNG
elvar og Béom va avamtoer kol vo tpéEel avbaipeto Aoyiopkd, To omoio pmopel va
mepAapPavel Aeitovpyikd cvotipaTo Kot epapuoyéc. O Katavolmtig e dayelpileTol ovte
eréyyer ) Paowkn cloud vrodopn aAdd €xel Eleyyo mAvVE GTA AELTOLPYIKE GLOTHLATO, THV
Ao KELON KOl TIG OVOTTUYUEVES EQAPUOYEG Kol THOVOV TEPLOPIGUEVO ELEYYO OTNV ETIAOYN

ovoTatikdVv dtktoov (m.y. host firewalls).
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3.2 Movtéla maparalng

3.2.1 Idiwtiké cloud

H vrodopn cloud mapéyetat yuo ook elotikny xpfion omd Eva opyoviopud mov meptAapfavet
ToALTA0VG KoTavol®Tég (.. business units). Mropel va kotéyetat, va dtoyepileTot Kot vo.
Aerrovpyeitan and Tov OpyovIcHO, amd TPito N amd KATo0 GLVIVAGUO OVTMOV Kol UTOPEl val

VILAPYEL EVTOG 1| EKTOC TOV EYKATAGTAGEMY TOV OPYOVIGLOV.

3.2.2 Kowotixo cloud

H vnodoun cloud mapéyetar yio amoKAEIGTIKY ¥PNoT OO U0 GUYKEKPLUEVH] KOWVOTNTO,
KOTOVOA®TOV 0O OPYUVIGUOVG OV £XOVV KOWEG avnovyieg (m.Y. OMOGTOAN, OMUITNHOELS
AGPAAELNG, TTOALTIKY], EKTIUNGEIS GUUUOPPMOTG). M7opel va, Kotéyetal, va dtoyepileton Kot
Vo AELTOVPYEITOL a0 VOV 1| TEPLOGOTEPOVG OO TOVG OPYOAVIGLOVS TG KOWVOTNTOG, 0o TPITO
M a6 KATO10 GLVOLUCUO AVTAOV KOl LWTOPEL VO VITAPYEL EVTOG 1) EKTOG TOV EYKATOCTAGE®DY TOV

0pYOVIGLOV.
3.2.3 Anuoaio cloud

H vmodoun cloud mapéyetot yio avoryti ypnon amd o YeviKo kowvd. Mmopel va katéyetat, vo
Swyepileton kol vo, Agrtovpyeitar amd Evo ETYEPNUOTIKO OPYaVIoUO, £vo, aKOdNUOTKO
opyovicud, éva  koPepvntikd opyovioud M €va GLUVOVAGHO OVTAOV. YTOPYEL OTIC

EYKOTUGTAGELG TOL TAPOYOL TOoL cloud.

3.2.4 Yppidwxo cloud

H vmodopn cloud eivar pio ovvBeon 600 1 meprocdTEp®V dakpitddv vrodoudv cloud
(1010TIKO, KOWOTIKO 1 ONUOGIO) OV TOPAUEVOVY LOVAOIKEG OVTOTNTEG GALL CLVOEOVTAL
petald Toug amd TPOTLMN 1 WOOKTNTN TEYVOAOYIOL OV EMITPEMEL TN QPOPNTOTNTO TOV

SEOOUEVMV KOl TOV EPAPUOYADV (TL.). 1o0pPOTNEN GopTiov peTa&d vrodoumv cloud). [4]
3.3 Apyirexroviy Cloud

Ortav yivetar Adyog yo éva vroloylotikd ovotnua cloud, Ponbdst va yopiotel oe dvo
katnyopies. To front end kot to back end. Avtd cvvdéovtar peta&d Toug HEG® EVOG SIKTHOV,
ouvnBmg to Internet. To front end givar n mAevpd wov PAETEL O YPNOTNG TOV VTOAOYIGTH 1) O

neddng. To back end eivon 1 cloud mThgvpd Tov GvoTHUATOC.
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To front end meptlopfdavel Tov vToAOYIGTH TOL TTEAATN (] TO SIKTVLO VTTOAOYIGTAOV) KO TNV
EQOPLOYY OV amalTeiTol Yo lval TPocsPAcio to vVoAoyloTkd cvotnuae cloud. Aev &xovv
oo 1o vmoloylotikd ovotiuata cloud v B demaen ypnotn. Ymnpeoieg Om®G
npoypappate  web-based e-mail  ypnoomoovv  vmdapyovieg  @LAAOpETPNTEG.  AMAOL
GLGTHHATA £XOVV LOVAIIKEG EQAPLOYES TOV TAPEXOVY GTOVG TELATES TPOGPAOT) 6TO STKTVO.
Y10 back end 1oV GvoTAHATOG VELAPYOLY O1APOPOL VIOAOYIGTES, SErvers Kol GUGTHLLOTO
amofnkevong dedopévov mov dnuovpyovv 1o “cloud” (cOvvepo) T®V VTOAOYIGTIKMV
vanpecwdv. Xt Beoplo, éva vmoroylotikd cvotnua cloud mpoaxtikd meptiapfaver kébe
TPOYPOLLLE VTOAOYLIOTY] TOV Umopel Kaveilc va pavtaotel, and enelepyocio dedopévov péypt
video games. Xvvi0wg kdbe epappoyn Ba £xet To dukd g dedicated server.

"Evag kevtpikog server dtayepiletol To G0GTNUA, TOPAKOAOVOEL TNV KivoT Kol TIG AT OELG
TOV TEAATOV OoTE Vo e£acailel 0Tl Oha TpéYovv ouaAd. Akolovbeitar £va cbvolo omd
Kavoveg Tov ovoudlovtol TPMTOKOALD KOl YPTCLLOTOlEITAL E01KO €100¢ AOYIGUHIKOD 7OV
ovopdleton evolaueco Aoyiouiko. To evildUeso AOYIGUIKO EMITPEMEL GTOVG SIKTLMUEVOLS
VTOAOYIOTEG Vo emkowvmvoLy  peta&d tovg. Tnv mepiocdtepn dpa, oL servers Ogv
YPNOLLOTOLOVVTOL TANP®G, AVTO CNUAIVEL OTL VTTAPYEL OYPNGLOTOINTY VTOAOYICTIKY] SUVOLN
mov mnyaivel yopuévn. Etvar epiktd va Eeyehaotel évog puotkdg server kot va vouiletl 6t otnv
TpaypaTikdTTe lvar moldamhol servers, o kaBévag pe To dkd Tov ave&ApTnTO AELTOVPYIKO
ovotnpo. Avti 1 Texvikn ovoudlete server virtualization. Me 1o va peyiotonoteitan 1 £€£060¢

TOU KOOE OTOKOD Sever, 1 TEYXVIKN OLTH UEIDVEL TNV OVOYKN Yo TEPIGGOTEP (UK

oV LLaTOL.

3.4 Acpdiela Kol 101OTIKOTHTA

To cloud computing tonofetel avnovyieg oYeTIKA HE TNV WOOTIKOTNTA O10TL O TAPOYOG TNG
vanpeciog pmopel va &gl TpocPoon oto dedopéva mov Ppiokoviar oto cloud avd mhoa
oTiyun. o pmopovoe katd AdBog M OKOTYLO VO TPOTOTOMGEL 1 AKOPO Kot va, dtoypdwyet
mnpoeopiec. [ToAlol mapoyor cloud pmopovv va popdaloviar TAnpoeopieg o Tpitovg av
ypelaletar Yo vVopkovg Adyoug yopig Ko Ty vmapén eviaipatoc. Avtd eivol emTpentd otnv
TOALTIKT] 1O1OTIKOTNTAG TOVE, LLE TNV 001 01 YPNOTEG TPEMEL VO GLUPOVICOLY TPV pYicovV
VoL XPNGILOTOI0VV TIg Vanpecieg cloud. AVGEIS Yo TV 101OTIKOTNTO TEPIAAUPAVOVY TOMTIKN
vopobfecio kKobmg kol €MAOYEG 6TO YPNOTN Yo TO TG amobnkedovral ta dedopéva. Ot
YPNOTEG UTOPOVY VO KPLTTOYPAPHoOLY T dedopéva mov emeCepydlovior | va 1o

amodnkevoovy péca oto cloud dote va amotpamnel un eEovcsrodotnuévn tpdcPacn e avTd.

Zoppova pe 1o Cloud Security Alliance, ot tpeic onpoeiréotepeg amethéc yia To cloud ivan

ol avac@aAeig demaeéc kot APT’s, n armAieio kot Stoppor] 0ESOUEVEOV Kol 1] aroTLYi0 TOV
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hardware, ot omoieg eivor vrevBuveg v 0 29%, 25% wor 10% avtictoyo yoo Oleg Tig
Sdwkonég tov cloud yio Oépata acedieing. Mall, avtéc oynpatiCovv Tig advvapies g
Kowdypnotg teyvoroyiag. Xe pia cloud mhateoppe mov popdletor and ToAAOVS YPNOTEG
VIAPYEL M TOOVOTNTO TANPOPOPIEG OV OVIKOLV GE dLAPOPETIKOVS XPNoTEG Vo Ppiokovrtal
610 1010 server dedopévav. I'’ avtd 1o Adyo, dtappon| TAnpopopidv umopel va copPel katd

AGBog 6TOv TANpOPOpPieg EVOG xpNoTN d000VV GE GALO YN OTY.
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Ovpécg unvouatwy

2V EMOTAUN TNG TANPOPOPIKNG, Ol OLPEG UNVOUAT®OV EVOL GUOTOTIKG UNYOVIKNAG
AOYIGUIKOD OV YPTGLLOTOLOVVTOL Y10, TNV EMKOWVOVIO HETAED SlEPYUCIOV N TNV EXKOWVOVIL
petalld vnudtov g id1ag diepyociag. Xpnoomolohv pio ovpd Yo TV ETKOWVOVIO LECH
UNVOUATOV, TO TEPACLO TOV EAEYYOL 1| TOV TTEPLEYOUEVOD. OUAOEG CLOTNUATOV EMKOVOVIOG
TaPEXOVV TAPOUOL €101 AELTOVPYIKOTNTAG.

To mapdderypo g ovpdg unvoudtov eivar Tapodpoto pe to publisher/subscriber potifo kot
TUTTIKA €ivol Eva UEPOG VOGS LEYOADTEPOV GLGTNATOS EVOIAUEGOV AOYIGUIKOD PBacIGUEVO GE
unvouato. To TEPIGEOTEPO. GLOTHUOATO UNVOUATOY VLRooTpilovy TOGO0 TO HOVTEAO

publisher/subscriber 660 Kot 10 povVTELO TV 0LPOV punvopdatov oto API tovc.

4.1 Emoxomon

Ot ovpég uMvopdTeV TapEYovV Eva TPMTOKOAAO AGVYYPOVIG EMKOIVOVING, TOV GNUaivEL OTL
0 OTOGTOAENC KOl O TTOPUANTTTNG TOV UNVOUOTOG O YPeldleTol va AAANAETIOPOVY UE TNV OLPA
pnvopdtov v idw ottyp. Ta unvdpato mov tomofetodvior oty ovpd omobnkevovtal
péypt va avoktnBodv omd Tov TapaAnmTn Toug. Ot OVPEC UNVOUUAT®OV EXOVV 0COQT 1| OO
oplo. yio To péyebog tv dedopévev mov PmopodV v HeTadofovv G€ €vel UNMVOUO KOl TOV

aplpd TV UNVLUATOV TOL PTOPOVV VO TAPAUEVOVY GTIV OLPAL.
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[ToAAéc VAOTOMGELS TV OLPAOV UNVLUATOV AELITOVPYOVV ECOTEPLKA, LEGO GE VO AELTOVPYLKO
cuotnua N péca oe pio epopproyn. Avtég ot ovpéc VhPyYoLy UAGVO YL TOVG GKOTOVG CLTOV
TOV GUGTHLATOG.

AM\eG VAOTOMGEI EMTPEMOVY TO TEPOCHUO TMV  UNVOUATOV  UETOED  SLUPOPETIKAOV
VTOAOYIGTIKOV GCULGTNUAT®OV, KOl TNV €V OUVAUEL GUVOEST TOAAUTADV EPUPUOYOV KOl
TOALOTTADV AEITOLPYIKAOV GLOTNUATOV. AVTA TO GUGTAUATH OVPAV UNVUUATOV TLTIKA
mapExovy  PeATIOUEV AELTOVPYIKOTNTA EAAGTIKOTNTOG MOTE v Oc@oAileTtar OTL Ta

unvopato dev Ba xabovdv 6g TEPIMTMON ATOTLYI0G TOV GUGTHLLATOG.

Ol VAOTOMGELG VTTAPYOLY GOV 1OLOKTNTO AOYIGUIKO, TOPEYOVIOL GOV VANPECIN, AOYICUIKO

AvVOLYTOL KOJIKA 1| ADGELS PAGIGUEVES GTO VAIKO.

Ta mep1ocOTEPA AEITOVPYIKA GLGTHLOTA TPAYUATIKOD Ypdvov evBappivovy tn ypnon Tov
0VPAOV UNVOUATOV ®G TOV KLPLO UNYXOVICUO EMKOWV®VIoG HeTad TV OlEpyacidv i ToV
VNUATOV. Autd €YEl GOV OTOTEAEGUO TN GOUYTH EVOMUATMON UETAED TOL TEPAGLOTOS TMV
UNVOUATOV KOl TG YPOVOSPOLOAGYN oG Tov emeEepyaoty] Kat gival o kOplog AdYog Yo
YPNON TOV AEITOVPYIKAOV GLOTNUATOV TPAYUOTIKOD Y¥POVOL GE EQPUPUOYEC TPOYLOTIKOD

xpOVOoL.
4.2 Xpnon

Xe pilo TomK VAOTOINGN oLPAG UNMVURATOV, €vag OLOYEPIOTNG CLOTHATOG YKATOTA Kot
TPOTOTOlEL TO AOYIOUIKO NG oLpdag unvopdtov kot kobopilel pio ovpd pnvoudtov.
AL0QOPETIKG YivETOL EYYPAPT OE IO VIINPESGIO OLPDOV UNVVUATOV.

2 ovvéyeln pio epapuoyn eyypaget pio. pouTiva AOYIGUIKOD OV TEPLUEVEL UNVOLOTO TOV
tomofeTovvTal TNV oLPA.

AguTtepelonceg KOl UETAYEVEGTEPEG EPUPLOYEC UTOPOVY VO GLVOEOVTOL GTNV OLPE KOl VO
HETOPEPOVY UNVOLLOTO, GE QVTH.

To Aoyiopukd mov dwyepileTor v ovpd amodnkevel To. pNvOLOTO PUEYPL Vo cuvdebel pia
EQUPLOYN TAPOANTTNG KOl TOTE KOAEL TN POVTIVA AOYIGHIKOD TTOL £XEL EYYPAPEL. XTI GUVEYELN
N €QAPUOYN TOPUANTTING enesepyAleTol TO VOO L KATAAANAO TpOTO.

Zoyvl VTAPYEL OAPOPEG EMAOYEG YIOL TO GUYKEKPLUEVO GYESW TOV TEPAGUOTOS TMOV
LVNUATOV, OO QoiveTol TOPAKATO.

Durability - Avtoys. To, pnvduata umopodv vo, KpaToOVIOL 6T Uviurn, vo ypagovial 6To
dloko M akOUo Vo TPUTEUTOVTOL € £va GUGTNUO dlyeiptong Paong dedopuévav, dtav 1

avaykn yio aElomoTio VTOSEIKVOEL Lo, AVCT| OTALTNTIKT GE TOPOUG.
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Security policies— IMolitikés aopdaleiog. Tloteg epappoyés Oa Tpémel vo Exovv Tpdcfacn o€
GUYKEKPLUEVO, UNVOLLOLTOL.

Message purging policies — ITolitikés exxabapiong unvouctoyv. Ot 0VPEC M| TO. UVOUOTO
umopovv va, Exovv ypovo Lmng.

Message filtering — @idrpdpiouo unvoudroy. Kamow cuotuote mapéyovy GIATPAPIGH TV
dedopévov mate €vag subscriber vo pmopel vor pdévo va 6gl unvopaTo Tov Touptdlovy UE
KAmTo10 TPOKAOOPIGUEVA KPLTHPLO. EVOLOPEPOVTOC.

Delivery policies — Iolitikéc mapddoons. Xpewdletar va gyyombel 6t éva puiqvopa Oa
mapadobel tovddyiotov pia @opd N Oy TEPIGGOTEPES OO i POPEC.

Routing policies — Ioitikég dpopoldynong. e £va GOGTNUA LE TOAALOVG SErvers ovpmv, Tolol
servers Qo mpémel vo dExovTal Vo LVOLLO 1] TOL UNVOLOTO PiaG OVPAg.

Batching policies — Iolitikéc deouidwv. Oa npénet Ta. pnvopoto vo mapadidovtol aueca 1 Ha
TPENEL TO GUOTNLLA VO TEPUEVEL Alyo Kot va TpooTadel va mapadidel ToAAd unvdpaTa pe )
pio.

Queueing criteria — Kprijpra ovpdg. T1ote Eva pivopa Tpénet vo Bempeiton 0Tt Exel PmeL 6TV
ovpd. I1o6te pia ovpd €xet éva pnqvopa. [1ote éva pvopa €xel TpomBnBel TovrhdyioTov e pio
OTTOLLOKPVCUEVT] OVPA 1] GE OAES TIG OLPEG.

Receipt notification — Eidomoinon mapadoons. 'Evag publisher umopei va ypeidletan va Epet
7oTE €vag 1 6Aot 1) subscribers £yovv TapaAdfel Evo Vo UaL.

Avtol 6lot glval TOPAYOVTEC TTOL UTOPOLV VO, £YOVV CNUOVTIKY EMOpAON oTO oYEd

GUVOAAAYDV, GTNV 0E0TIOTIO TOV CLGTNHATOG KO GTNV AT0S0TIKOTITO TOV GUGTILOTOC.
4.3 Ilporvma Kal TpOTOKOIL0

Iotopikd, ot ovpéc pnVLUATOV  YPNCUYLOTOOVCAV  WOIMTIKE, KAEOTO TPOTOKOAAQ,
nmepopiloviag TV  KavoTNTA Yo, SPOPETIKG AEITOLPYIKA GCULGTHUOTO 1 YADOCOEG
TPOYPOUUATICUOD VO CAANAETIOPODV GE VA ETEPOYEVES GUVOAO ATO TEPIPAAAOVTOL.

"Exovv avadvbei tpia mpdTumto Tov ¥pNCIULOTOI00VIOL GE 0VOLYTOD KOJIKO DAOTOGELS OVPOV
UNVOUATOV.

Advanced Message Queueing Protocol (AMQP). TITpmtdékorlio ovpdv unvopdtmy TAo610 6

YOPUKTNPLOTIKA KO 101OTNTEG.

Streaming Text Oriented Messaging Protocol (STOMP). IIp®tékoAlo ovpdV UNVLUGTGV

amAd KOl TPOGUVOTOAMGUEVO GE KEIUEVO.

MQTT. IIp®TdKOALO OVPDOV UNVUUATOV EAAPPV, EOIKO Y10l EVOOUOTOUEVEG CUCKEVEC.
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Avtd T TpOTOKOAN Elval o€ dlapopeTIKd 6TAdLN TPOTLTTOTOINoNG Kot VioBEétong. Ta dvo
TPMOTO Agttovpyodv oto d1o eninedo omwg to HTTP, evd to MQTT mpwtdKorro Aettovpyel

oe eningdo TPC/IP.

Kanoleg dumtikéc viomomoelg eniong ypnoyonrolovy to HTTP npwtdkolio yio va moapéyovv
VANPECIEC OVPOV pNVLpRATOV. Avtd ocvuPaivel yiati givar mTavto eQikto Tebel o€ emineda N
acOyypovn cvuneplpopd (katt to omoio amoterel mpoimdbeon yia TIC OVPEG UNVLUATOV)
v € Eva GUYYPOVO TPMTOKOALD YPNGLOTOLOVTOG GYEd aitnomns-andvinong. 261000,
G€ aVTN TNV MEPINTOGT, T€T01eg VAOTOWGELS meptopilovtarl and to PaciKd TPOTOKOAAO Kot
pmopel va unv elvar og B€om va TPOGPEPOVY TANPN TGTOTNTA 1| £VO GUVOAO EMAOYDOV TOL

OTOLTOVVTOL GTO TEPAGLO TV UNVUUATOV TOV avopEPONKE TUpOUmTAvVE.
4.4 To AMQP mpwtoxoiio

To Advanced Message Queuing Protocol (AMQP) eivar éva mpmtoéKoAlo avorytig
TPOTVTONOINCNG GE EMIMEO EPUPUOYNG VIO EVOLAUECO AOYIGUKO TPOGAVOTOMGUEVO GTOL
pnvopata. To kaBopiotikd yopaxtmpiotikd tov AMQP elvar o mpocovatolopdg ota
unvopato, 1 ovpég, 1 SpoporoyNnom, n alomoTtio Kot 1) acPdAELQ.

To AMQP eritdooel T GUUTEPIPOPE TOV TAPOYOV UNVUUAT®V KOl TOV TEANT 6T0 Paduod
7OV Ol VAOTOMGELG a0 JLOPOPETIKOVG TOANTEG givor dtadeitovpyikés. Katd tov idto tpomo
wov 100 SMTP, HTTP, FTP «k.t.A. &povv Omuovpynost SOIAEITOLPYIKE GULGTULOTO.
[Iponyovpeveg TPOTLTOTOGELS TOV EVOLAUEGOL AOYIOUIKOD £yovv GLUPEl 6TO eminedo Tov
API ko glyav emkevipobel oty mpotvIONOiNoT TNG AAANAETISPOOTG TOL TPOYPUUUOTIOT
LE OL0POPETIKEG VAOTOCELS EVOLAUEGOV AOYIOUIKOD, ovti va yivel gotiacn onv mTopoyn
daAertovpyikomTog petald moAlamAdv vAomomoswv. To AMQP egivar éva wire-level
TpmToKoAro. 'Eva wire-level mpwtdkolho givarl pia mepypagn g LOPONG TV Sed0UEVOV
OV GTEAVOVTOL PEGE® TOL OIKTOOL GAV £voL PEVUA ATtO OKTAdEC. ZVUVENMG, Kdbe epyadeio mov
pmopel vo dnUIovpyel KoL vo EpUNVEDEL UNVOUATO TOV GUUUOPPOVOVTOL LUE OUTH TN HOPPON
dedopévav pumopel vo, dStodertovpyet pe ke dArlo coppopeopévo epyoleio, aveEdptnta and
™ YA®ooao vioroinonc.[8]

To AMQP sivar éva mpotOKoALO OVAOIKO, OE €mMMEdO EPAPUOYNG, OYESOICUEVO VL
vrooTnPilel omotehecUATIKG £va PEYAAO €0pPOC TOKIA®V EPOUPUOYOV HUNVOUATOV KOl
emkowvoviokdv potifov. Tlapéyxer por] €réyyov, emKow®@Vio, TPOCOVOTOAIGUEVT] OTO
UNVOLATO PLE £YYVOTOELG TOPAS0GTG UNVUUAT®V, TIGTOTOINOT Kol KPUTTOYPAPT|oN).

O mpocdiopiopog tov AMQP kafopiletar omd didpopa enimeda.

1. "Eva 070 T0UV GLOTHHOTOG,.
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2. 'Eva ovppetpikd, acOyypovo TPMTOKOAAO Yo TN UETAPOPE T®V UNVOUATOV OTO TN
pia diepyacio oty GAAN.
3. Mia mpdtumn, EXEKTAGIUN LOPPT] UNVOLOTOC.

4. 'Evo 60voAo amd TpOTUTES OANG EMEKTAGIUES OIOTNTEG UIVOUATOV.

4.5 Ieprypaon too AMQP

4.5.1 Tobmos cvotiuaros

To AMQP «aBopilel éva avTO-TEPLYPAPOUEVO GYNUO KOIIKOTOINGNG OV EMTPENEL TN
SLIAEITOVPYIKT] AVOTAPACTOOT €VOG UEYAAOL EDPOVG GUYVMV YPTCULOTOLOVUEVOV TOT®V.

Emiong emttpénel o TUTOTOUNUEVO SESOUEVA VO, VTOGT|LELDVOVTOL UE EMTPOCHETEG OTLOGIES.

O tdmog ovotUaTOg Ypnoomoteitoan yioo vo Kobopiler T HOpEY] EVOC UMVOUOTOG
EMTPEMOVTOC GTO TPOTVTO, KOl EKTETAUEVE, SEGOUEVO VO, EKPPAGTOVY KL VO KOTAVON 000V e
v enefepyacia oviotitev. Emiong ypnowonoteiton yio tov kobopiopd tTov Tpotdyovev

EMKOVOVIOV HECH TMOV 0TOI®V TO uNvOLATO, 0vTOALAGGOoVTOL HETAED TETOIWV OVIOTHTMV.[9]

452 Movada dedouévav kot to tpwtoxoiio link

H Boaowr povada dedopévov oto AMQP elvar 10 frame. Yrmdpyovv evvid kabopiopéva
ocopota omd AMQP frames mov ypnoyLomolobvTal Yo TV €KKIvom, Tov EAEYY0 KOl TOV

TEPUATIOUO TNG LETAGOOTG UNVOUATOV.

e Open

e Begin

e Attach

e Transfer
e Flow

o Disposition

e Detach
e End
e Close

To npwtdéxoAro link Bpicketar oty kapdid tov AMQP.

‘Eva attach frame ocdpo otédveton ya va Eekivioet évag kovovplog ouvoespog (link) kot éva
detach frame ywo va tepuoatiotel. O1 odvdeopol eykabiotovior dote vo Aaufdavovtol Kot va,

GTEAVOVTOL UNVOLLOTOL.
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Tao pnvopota otélvovtol pEcw &vog GLVOECLOL yproilponowwdvtag to transfer frame. Ta
pnvopato og éva chvoeso £xovv pon Tpog pia pdvo katehBovor).

Ol HETAPOPEG VTOKEWVTOL GE £V YO EAEYYOL PONG Kot dtoyelpilovial ¥PTCILOTOIDVTOS
flow frames. Avtd emtpénel oe pio depyocio vo TPOSTOTEDEL TOV €0LTO TNG OO TOV
KOTOKAVGUO TNG ot TOAD UEYAAO OYKO UNVOUATOV 1) TO oAl EMLTPENEL 6€ €va subscribing

oUVOEGO Va Tpafdetl pnvopato Omws kot 0tav givor embounto.

Kabe petapepopevo pnvopo mpénet teAkd va toktomombei. H taxtonoinon egacealilel 6Tt
0 OTOGTOAENG KOl O TOPUANTING GUUPOVODV GTNV KOTAGTACT, TNG UETAPOPAS, TAPEXOVTOS
gyyonoelg aélomiotiog. Ot aAAayEC OTNV KOTAGTOGT KOl TV TOKTOTOINGT Yo (io LETAPOPA 1
£V GOVOAO UETOPOPDYV, YIVOVTOL YVMOOTES GTOVE OMOCTOAEIG/TAPAANTTES YPTCLOTOIDVTOS TO
disposition frame. Mg avtd TOv TPOMO uUmOPOLV Vo emMPANOOVV SlAPOPEC EYYLNOELS
a&lomotiag.

[MoAramhol cOvdeGuOol, KoL TPOg TG VO KOTELOVVGEL, UTopovv va opadoromBovv pali oe
pio cuvedpia (session). Mia cuvedpia etvar apgidpoun, akorlovdioky cuvopidio HETaEL dVo
cuvouAnT®V TTov apyilel pe éva begin frame kot tepuariCel pe éva end frame. Mio chvdeon
peTa&l S0 GUVOUIANTOV popel va €yl TOALOTAEG GUVEDPIEC TOV TOAVTAEKOVTOL TAVD OE
avt, ovtag N Kabe pio Aoywed ave&aptntn. Ot cuvdéoelg apyiCovv pe éva open frame oto

omoio ex@palovtal o1 SuVUTOTNTEG TOV ATOGTOAEN, Kol Tepuatilovtat pe to close frame.

4.5.3 Mopopn ugviuazos

To AMQP xaBopilet 10 “yopuvd’ piqvope, To KOUUATL TOL UNVOLOTOG OV OMovpyeital amd
TNV €QUPUOYN amocToAéd. AvTd Bewpeitan apetdfAnto Kabdg To pvopo peTapépeTol LeTalhd
piog 1 mePLocdHTEPMOV SEPYOCUDV.

Aro@orilovtag OTL TO VOO TTOV GTEAVETOL OO TNV EQOPLOYT EIVOL QUETAPANTO EMITPETEL
NV KpLETOYPAPNoN TV unvoudtov kot e£oc@oAilel 0Tl o1 €AgyYOl Yo, OKEPULOTNTO
mapopévoov €ykvpot. To pnvopo pmopel va vroonuewwdel amd evolduecovg katd
petéfoon oAl Kabe tétolo vToonueimon TapAUEvel Eex@pPloTh 0O TO AUETAPANTO “Yopvo’
pivopa. Ot VTOGTUEIMGELS HTOPOVV VO TPOSTEDOVV TPV 1] LETA TO YOUVO UAVULLO.

H emkeparioo (header) eivor éva mpdTLMO GOUVOLO OO VIOCMUEIDCEL, GYETIKEC UE TNV
TapAdoon Tov UIropovV va (ntndodv 1 va vITodEIKVHOVV Y10 £VO, UAVOLO, Kol TEPIALUBAVOVY
70 YPpOVo {ONC, TNV aVTOYN KoL TNV TPOTEPOOTNTA.

To youvd pnivopa omd povo tov givar dopunuévo cov pio Aloto eMAOY®V amd TPOTLTES
1010tnTeG (message id, user id, creation time, reply to, subject, correlation id, group id x.T.1.),
pio Aloto EMAOYOV e GUYKEKPLUEVEG IOLOTNTEC Y10 TNV EPOPLOYN Kol £VO COUN GTO OTOI0 TO

AMQP avagépetar m¢ dedouéva EQapLOYNS.
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Ot W10 Teg Tpoodiopilovral 6to AMQP om0 cuotiuatog wg vmoonueidoets. Ta dedopéva
EQOPUOYNG UTOPOLV VO £€(OVV OMOLOONTOTE HOPON, Kot Vo givol ©g  OTOONTOTE
Kodwomoinon mov emAéysl  epappoyn. Mia emihoyn elvan va ypnowonombei o AMQP

TUTOG GLOTNUATOG Y1 VA 6TAABOVV dopnpéva o Td-TePLYpaPIkd dedopéva.

4.5.4 Avvarotnres unvoudtwy

To mpmtoKoAro link petapépel unvopata HeTa&d 600 KOUP@V oAAG VIToBETEL TOAD Ay ™G

POog Tt lvar ool ot kOpPot 1 Twg £xovv vAoTonOel.

Avtol or kopPor glvar pio katnyopio KAEWL Kol ¥pPNOWOTOLEITAL GOV GMUEI0 GLVAVINGTG
peTa&l omooToAé®V Kol TapaAnTTav unvopdtov. O AMQP npocdiopicpdc ovopdletl avtodg
TOVG KOUPOVG (¢ KOUPOVG KOTAVOUNG KOl KMOKOTOLEL KATOIEG KOWEC GUUTEPLPOPES. AVTEG

TePLAAUPAvoLV.

o Kdémolo mpoTLTO GUUTEPAGLLOTO Y10 LETAPOPES, LECH TMV OTOIWV O TUPUANTTEG TV
LNVOUATOV LTOPOVV Y10, TOPASELYLLO VO ATTOOEYOVTOL 1] VO, ATOPPITTOLY UNVOLATO.

e ‘Eva pnyovicpd yo va (nTd M vo vwodelkvoel évo omd Ta 000 Pootkd potifo
KOTOVOUNG, TOLG OVTOY®MVIGTIKOLG KOL TOLG [N OVTIOY®OVIGTIKOUG KOTOVOAMTEG
UNvopdTVv.

o  Trnv avotnta va dnpovpyovviol kKOUPot Katd mopoyyeAia.

o Tnv wavomnta exkaBapiletar éva oOVOAO HUNVOUATOV EVOLOQEPOVTOS Yo €va

TOPOUANTTN LECH QIATPOV.

Ioporo mov to AMQP pmopel va ypnowonomBel ce oamid peer-to-peer cvothuato, 0
kafopiopdg avtod tov framework yio duvatdTnTeg UMVVUATOV emTpénel emmpocheta v
SLOAEITOVPYIKOTNTO LLE TOVG OLOUECOAUPNTEC UNVOUATOV GE peyaAdTEPX, 10 TAOVGL dikTVO
unvoudtov. To kobopiouévo framework koAdTTEL POCIKEC CLUTEPIPOPEC GANG EmITPEMEL
EMEKTACELS TTOL Umopovv va e&elyBobv kot umopohv TePAITép® Vo Kmdkomombobv katl vo

TPOTVTTOTONH0VV.
4.6 ZVyypovn Kai acvyypovy emKOIVOVIOL

TToAAd amd Ta 7o €VPEME YVOOTH TPMOTOKOAAO EMKOW®VING GE YpNomn AErtovpyovv
ovyypova. To HTTP mpwtdkoAro, mov yPNGULOTOIEITOL GTOV TOYKOCUIO 16TO KOl OTIG
SLOOIKTVOKEG VTINPECIEG, TPOCPEPEL EVO TPOPOVEG TAPASEIYHO GTO OMoio &vag YPNoING
otélvel pio aitnon yuo pio 10TooEAId Kol LETA TEPIUEVEL Y10, Pi0l ATOVINGT).

Qoto600, LVHapPYoLV cevdplo oTO. OToio. 1) GUYYPOVN GLUTEPLPOPE dev eival KOTAAANAN.
TTapadeiypata acOyypovng ETKOVOVING VITEPYOLY GE CLGTHUATO EI00TOINCNC YEYOVOTOV Kol

og ovotniuato publish/subscribe. Mio epappoyn pmopet va ypeidletor va gidomotnoel pia
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dAAN OTL éva yeyovOog ouvéPm, aAdd de yperdletar va mepyéver ywoo pio ambvinon. Xe
ocvotiuata publish/subscribe, pioc epappoyn ‘onuociedel’ mAnpopopieg yw éva opBpd
merat@v mov TS dwPalovv. Ko yia ta dvo mapomdve mapadeiypoto ogv €xel vOnuo o
AmOGTOAENS TNG TANPOPOPiog Vo YpELIleTol VO TEPLUEVEL AV YO TAPASELYHO EVaG amd TOVG

TOPOANTTEG EXEL TPOPAN LaL.
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Ieprypagn tov mpofinuaroc - Cloud Marketplace

Ot vnpeoieg cloud givon vnpecieg d100Ea1ES YO TOVG XPNOTEG KOTA TOpAyYEAiD HEGM TOV
Sduadktvov and mapoyovg cloud computing servers o avtifeon pe cloud computing servers
mov Ppiockovtor mov PBpickoviarl ota KTipla TG idtog g etaipeiag. Avtég ol vVpecies etvat
OYEOLOGUEVES Y10 VO TTOPEYOVY EVKOATN KOl KAMUOKOTH TpOSPacn o€ paproyEg Kol TOPOLG.
Elvar minpmg dayeipiciueg amod évav mapoyo vanpecidv cloud.

Ot vanpeciec cloud pumopoHv SLVOUIKE VO KALLOKOVOVTOL MOTE VO, KAADTTOOV TIC AVAYKES
TOV YPNOTOV Kol EXEWN 0 TAPOYOC TOV VINPECIDOV TPOUNHEVEL TO LAKO K0l TO AOYIGUIKO TOV
ypelaletar ywo. TNV vanpecio, Ogv LEAPYEL ovAYKN Yoo pio eToupeion vo TapPEYEL SIKOVG TNG

wopovg 1 va dwaveipel IT Tpocomikd yia vo dioyepiletal Tig vanpecies.

‘Etot o1 vnpeoieg cloud éxovv e€ehyfel mold ko £xovv yivel moAd dnupogireic. Yrapyovv
OUMG AP TOAAEG SLUPOPETIKEC VANPEGIEC Kol OAEC EYOVV TOAAEG SLOPOPETIKES 1OIOTNTEG KoL
TOIKIAQG, YOPAKTNPIOTIKA. IV avToOg TOVg AdYOLE 1| ETIAOYT EVOG GLVOLOL LINPECIDOY YIVETOL
oAD 0voKkoAn dwdikacio. Ot Tapoyol Twv vanpecsidv cloud éxovv avamtiéel marketplaces
Y. TV oyopd TtV vanpeci@v mov 0ékel o kdbe yprotng. O ypnoteg Oduwmg BEhovv va
ayopalovv dlapopetikéc vanpeoieg cloud omd dwapopetikovg mapoyovs. 'evvatar £tol 1
avaykn g dnuovpyiog evog evpitepov marketplace vanpeoidv cloud mov Oa mepapfaver
OA®V TOV €0V TOV DINPESIOV ad OAOVS TOVG TAPOYOLS OV TIG TPOSPEPOVY. B TPETEL Vo
glvar o€ Béon va maipvel G 16000 TO GUVOAO TV VANPECIOV TOL ¥PELALETOL 0 YpNoTNg pall

HE TIC amontnoelg mov Bétet. Xav £6060 Oa mpémel va divel oto ¥pnoTn 1o PEATIGTO GUVOLO LE
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Tig vanpeocieg cloud mov éxel {NTNoEL TOL TOVTOXPOVA VO TKAVOTOLEL TI OMOLTNGELS TOV
xPIoTN.

‘Eva tétoro marketplace éyer viomomBei pe ypnon tov 4CaaSt framework. To 4CaaSt
marketplace eivon éva mepipdiiov yioo v mapoyn cloud vanpecidv péom evog dvva ko
01kocLOTHHATOG. Ot TAPOYOL TV VANPESIDOV YPNOLUOTO0VV TIG Asttovpyieg Tov marketplace
YL v 0piGOVV VEEC TPOGPOPES GE TTPOTOVTA, TANPOPOPIES GYETIKA [LE TNV ETLYEPTUOTIKOTTO
KOl VINPECIEG EVA O1 YPNOTES UTOPOVV vl BEGOVY GUYKEKPIUEVES OLTNGELS Y10 VN PEGIEG Kol
vo. KAgioovv cupforato pe mapoyovs. Ot povadikég mpoopopés Tov marketplace sotialovran
oTNV OAANAETIOpaoN HETAED TOV TEXVIKAOV KOl ETLYEPNUATIKOV TAELP®OV TMV LANPECLOV
AVTILETOTILOVTOG TI TPOKANGELS TOV OYETICOVTOL LE LOVTEAQ TILOADYNONG O KOUTOVELUTUEVA
nepipdArovta. To marketplace evoopatdvel éva TPOGOUO®T TWWOAOYNONG Yot TO
TPOCPEPOLEVO  TPOIOVTO, EMTPEMOVIONG OTOVG TAPOYOLS Vo a&oAoyohv To  HOVIEAD
Tipordynong poll pe 1o mPoidv Kot vo TO GUVOEGOLV LE TO TEXVIKG KOl EMLYEPTLOTIKA
YOPOKTNPIOTIKG. TOuPova pe TN dadikaoio g mpocopoiwong, to marketplace mpoteivet
GUYKEKPIUEVO, LOVTEAL TIHOAOYNONG Kol TO. VAOTOLEL Yo kdOe évo amd Ta TpoidovTa pe Eva
duvapkd Tpomo.

1 ovvéyelo paivetat to akolovbioko didypappa tov 4CaaSt marketplace ywo ™ dadikoocio

g avalfTnong Kot Tng EmAoYNg TPpoidvTog.

SiINess Technical
o Qffer. - Erice. Proguct Contract
Customer Eron End _ 1 Resolution || Resolution ~enmzddD b
Management Soine oy Aggregator Catalogue Senice
Search for Product ‘
Cluery Products |

| Products ' h

Forward BluePninf List !

Forward Technical Requirements
» Abstract Resoved BluePrint {List)
facusnecsecassnrusonseacsensnsase e S

Bluepnnt IDs (per ARB)

» d
Query Bluepnint ID

L ! Machjng Product Alinbutes '
Abstract Resoved Product | | v H ' '

Ask for Price (Per ARB)

Return Prife

Contract

Ewova 1 4CaaSt marketplace - Awadikocio avalRTneng Kat ETA0YNS TPOIGVTOG
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[Swiitepo evdwapépov mapovoidlovv o povtého tipordynong (price models). To povtéro
TipoAdynong evog mpoidviog Kabopilel OGO YPe®VETAL EVOC KOTOVOAMTNG, OVOAOYX UE TO
o660 €xel ypnoiporondel avtd t0 WPoidv. Mia and Tig Pooucég kowvotopies tov 4CaaSt
marketplace sivor 1 100 TV pKTOV VINPESIOY, TOVL Pacilovial oe VINpesies amd TPiTOVg
OV TPOCPEPOVTOL OO SAPOPETIKOVS TAPOYOLS. To TAEOVEKTANATA ALTOV TOV CVTOLOTOV
GUVOLOCUOD TV VANPECIOV OTO OLPOPETIKOVS TAPOYOLS TEPIAAUPAVOVY TO UEIOUEVO
KOOTOG, TNV TEPIGGOTEPT AELTOVPYIKOTNTO Kol TN UEYOADTEPT gveMion OTNV EMAOYN TV
vaNPESI®Y. Q6TOC0, AVTA 1 CVLTOUNTN SNUIOVPYIC WKTMOV VINPECIHOV 0dNYyel o€ €va TOAD
HEYOAO aplBpd omd oLVOVAGHOLG LANPECL®Y, O KaBEVOC €K TV ONoiMV TPEMEL VA
Tiporoyn0el katdAAnAa. o vo opltotel T0 LOVTELO TIHOAOYNGNC Yo Wio, LIKTH VAnpecia, O
Thpoyoc mpEmeL va EEETAGEL SLAPOPOLE TOPAYOVTEG OTMG TO KOGTOG TNG AVATTLENG KOl TNG
AeLTOVPYIOG TNG WKTNE VINPEGING Kol TO KOGTOC TOV TPOKVTTEL Amd T YP1OT| VINPESIDV UTO
tpitovc. H wavotnto tov marketplace va dnpovpyet avtépoto pikté vanpeoieg odnyei oty
ALY TOV KOGTOVUGC TOL TEAEVLTOIOV TOPAYOVTO LE TO TWEPAGHUON TOL YPOVOL, YWPIg TNV
TapEUPacn Tov TAPOYOL NG WIKTHG vrnpeciag. [a va amotpanel o va yivouv mTopdAoyeg
ATOPACELS TILOAOYNONG Kol VoL YIVEL OTTOQLYY TNG YEPOKIVITNG SOVAELIG OTO YEPICUO TMV
€000mV péca o€ éva peydAo apBud and pktég vmnpecieg, to marketplace pmopei va
aLTOUATO Vo cLVAOPOIcEL OPKETO HOVTEAQ TILOAOYNONG GE €VO CLOMPEVTIKO HOVTEAO
Tipordynons. ‘Etol, o mhpoyxog g MIKTAG vanpeciog umopel va avaAdoel ol KOO
TPOEPYOVTAL AmO T XPTOT| VANPESIOV and TPITOVG Kot UTopel vo Tpocdiopicel KatdAAnio To
povtého ToAdYNoNg Yoo TN Kty vmnpeoio. To marketplace pmopel ovtopata va
EVNUEPDOCEL TOV TAPOYO WIOG WIKTNG VANPECioG Yo oAlayéG oTIG oLUVONKEG, OTMG Yo
KOLVOUPIEG TTPOGPOPES YO VINPEGIES OO TPITOVE, KOl TPOTEIVEL £VOL OVOVEOUEVO LOVTELO
TILOAGYNOMG.

Ymv mapovoa gpyacio peletinke m mepintoon evog amlomomuévov marketplace. H

TEPLYPAPN TOV YIVETOL GTIC ENOUEVES EVOTNTEC.
5.1 Ta ovoratika Tov marketplace

e ovtd 10 marketplace o ypNoTNg UMOpEl va EIGAYEL TIC TEYVIKES KOL TIG EMLYEIPTLUOTIKEG
ATOITNOELG OV £)EL YO TO GUVOAO T®V vanpeciav wov Béiel. To chonua emoTpépel Eva
GUVOAO TOKET®V UE TIG EMBLUNTEG LANPECieg OV €lval cLUPATE HE TIG OMOLTHOELS TOV
ypnotn. Ta waxéta eivon Babporoynuéva copeva, pe éva adyopiduo a&loAdynong.

IMa vo 1o TeThyel ovtd, T0 CHOTNUO EXEL TECOEPELS POCTKEC LOVADES KOl (OC EK TOVTOV Ywpilel
) dwdikacio og téocgpa otdda. O1 povadeg avtég eivar i Technical Resolution Engine, n
Business Resolution Engine, o Price Aggregator xor n Final Resolution Engine. H kd0s

povaoda emeepydletar dedopéva Kot dnpovpyel kovodpia.
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To oclOvoro twv vanpecwdv cloud xKeB®Og Kol ot WOTNTEG KOl TO YOPOKTNPIOTIKE TOLG
amodnkevovtol oe pio Bdon dedopévav. Emiong n ke povada Tov cusTUOTOS Taipver Ta
dedopéva mov yperdletal and ) Paon dedopévov Kol amodnkevel oe AT T dedOUEVA TOV
TOPAYEL

H emkowawvio pe to ypnotn yiveror péow piog oemapng front end. O ypnotg edyel 10
GUVOAO LE TIG LINpecieg cloud Kot Tig amontoelg 6N SEmAPY]. 10 TEAOC, TO GUCTNUO HECM

G OLEMAPNG AVTNG, EMOTPEPEL GTO YPNGTN TO ATOTEAEGLLAL.

5.2 Ta otadia tov marketplace

H Swdwaoio emloyng tov coppatdv vanpeciov cloud cOpeova pe TIC OmOITHCEL, TOV
¥PNOTN Kot NG TeAKNG a&loAdynong, Omwg avaepépbnke mapamdve, yopiletal oe Té60Epa
otadwn. IlpdTov, VIAPYEL TO GTASIO OVOAVONG TOV TEYVIKOV OATOITHCEDY TOL YPNOTN
(Technical Resolution). Agdtepov, VTAPYEL TO GTASGIO OVAAVONG TOV EMLYEPTUATIKDV
arortnoewny tov ypnot (Business Resolution). Tpitov, vadpyel 10 otddlo GOpoiong tov
GUVOAKOD KOGTOVG TV Vnpectov (Price Aggregator). Télog, vapyel TO 6TASI0 TNG TEMKNG

avaivong ko a&lordynong (Final Resolution).

5.2.1 Technical resolution

Xe auTd TO OTAJ0, TO GLGTNUO SLOPALEL TIG TEYVIKEG OMALTIOELS TOV YPNOTH. XT1 GUVEXELD
avalntel otn Paon dedopévov Tig VINPEGIES Kot QTIAYVEL £VOL GOVOAD OO TOKETA UE OAOVG
TOVG GLVOVOAGHODE TOV LANPESLDY OV €Yl {NTNCEL 0 ¥PNOTNG KOl KAVOTOIOVV OVTEG TIG
amotnoels. Ta makéto avTd TEPIEYOLY TANPOPOPIn Y10 T TEXVIKA Y0P OKTNPICTIKE KOl Y10l TOL
EMYEPNUATIKAE yopoaktnploTikd. Télog, amobnikedovtal to Tokéta ot Pdorn dedouévav kot

npowbeital | TANPOPopic 610 EXOUEVO GTASIO.

5.2.2 Business resolution

210 614010 WTO, TO GVGTNLO SLOPALEL TIG EMYEPNUATIKES OTOLTCELS TOV ¥pnoth. [ kabe
makéTo vnpecidv cloud, mov éxel mapoyBel amd T0 Tponyovuevo 6TAd10, Yo KABE VINpETia
amd OLTEC VTAPYOLV  OlOPOPETIKOL TAPOYOL 7OV TIS TPOCPEPOLY  UE  SLOPOPETIKA
YOPOKTNPIOTIKA Kot 1010tTeg. To ocvotnua Aomdyv, onpovpyel yio kébe tétolo vanpesio
OAOVG TOVG LVOTOVG GLVILAGHOVS Kot Edyel éva ohvolo akéTmv pe vanpecieg cloud. Ta
TOKETA AVTE TEPLEYOLY TANPOPOPIN YOl TO TEXVIKA YOPOKTNPIOTIKA KOl Y10 TO ETLYEIPTLOTIKA
yopaxktnplotikd. Télog, amoBnkevovror Ta makéta ot Pdon dedouévmv Kol Tpowbeitarl n

TANPOPOpic 6TO ETOUEVO GTADIO0.
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5.2.3 Price aggregator

210 614010 0WTO, TO cHOTNUO SLPALEL TIG OTAUTACELS TOV YPNOTN O TPOG TO KOGTOG TV
vanpeocidv cloud. ‘Enetta yio ka0e maxéto vanpeciov mov €xel mapaybel and 1o TponyodueVo
otad0 abpoileton 10 KOOTOG KAOe vANPEciag. ATOpPITTOVTIOL TO TOKETO OLTE TOL OF
GUUPOVOVV GTO CLUVOAIKO KOGTOC LLE TIG AmOLTNOELS TTOL £xel O€ael o ypnotng. Ta maxéta mov
dev amoppipbnkav TEPEYOVY TOPO. TANPOPOPIC. Yo TA TEYVIKA YOPOKTNPICTIKG, Yol TO.
EMYEPNUATIKE YOPAKTNPIOTIKE Kol Y T0 GuvoAlMkd KOotog. Téhog, amoBnkevoviar ta

akéTo otn Paomn dedopévev kot Tpowbeital | TANpopopio 6To ENOUEVO GTAIO.

5.2.4 Final resolution

210 1EMKS 6TAd10, TO choTua e€etdlel Ta TakéTa vanpesi®V cloud mov TaprOncav amd To
TPONYOOUEVO GTAdW0. Aafalel TL WO10TNTES KOl TO YOPOKTNPIOTIKA KAOE VINpesiog Kol TIg
Baler g eicodo oe éva aryopiOuo a&ordynong. O aAydpiBuog Pydler éva Pabud
a&loAdynong yio Kabe 1010TNTo/YopaKTNPIOTIKO. L€ QUTO TO GTASIO ATOPPITTOVTIOL TO TOUKETO
UE VIMPEGIEG TOV OEV IKAVOTOLOVV TIG AMAITNOELS TTov €xEl Béael o ypnotg. o T Tokéta
7oV dev omoppintetal vroroyiletal €vog cuvollkdg Pabudc a&loAdynong couemva pe pio
ovvaptnon. Etol mopdyovrar makéta pe vanpeoieg cloud mov 1kovomoloby Tig omaTGELS TOV
ypnotn kot glvan og pBivovoa celpd pe kpiriplo 1o Pabud aloddynong tovg. Ta makéta

amofnkevoviot 6N Pacn dedopévov.
5.3 Apyrrexroviky tov marketplace

270 TMOPOKATO CYNUO OTEKOVICETOL 1 OPYLITEKTOVIKY TOV cvLoTiuoTog marketplace yio

vanpecieg cloud.

Technical
Resolution

Business
Resolution

User Requirements

Database

Price
Aggregator

Final Results

Final
Resolution

Ewova 2 Apyrrektovikn Tov marketplace

41




O ypnotg, péow g odemapng front end, siodyet oto ocvoqua to dedopévo. AvTd
amoteAOHVTOL ad TO GUVOAO TV dlopopeTiK®V vnpecidv cloud mov B6Adel vo, ayopdoet o
xpnots. Tic Teyvikég amorthoelg yuo TIG VANPECieg o1 omoieg pmopel va apopovv Y
napdderypo opyrrektovikn X86 1| X64, SQL 11 NoSQL Bdaon dedouévav, Windows 1 Linux
Aertovpyikd cvotnua Kot GAia. Tig emyelpnUoTIkKéG AmOITNOEL Y10l TIG VINPEGIES Ol omoieg
umopel vo apopodv 1t dbecipuotnta, v a&omotio, v acedieto kot dAla. To péyioto
GLUVOAMKO KOGTOG Y10, TIG VINPEGIES.

To front end emxowvwvei pe to technical resolution. To technical resolution emikowvmvel pe o
business resolution, avtd pe ™ oepd Tov pe Tov price aggregator, kot avtdg pe to final
resolution. H kdbs povado omd avtég Tig TE0oePElg EXovV aAANAemidopacn pe T Pdon
dedopEVOV. AVOKTOOV dEJOUEVO, OO LT Yo TNV €i6000 TOVG Kot amodnkebhovy GE qVTH TV
£€0060 TovC.

Yy teMKn @don, ta amoteléopata amd to final resolution mpowbovvton oto front end.
Méow tov front end o ypriotng maipvel Telkd ) Aloto pe to. cbvora vanpectdv cloud mov
KOADTTOLV TIG amaltnoelg Tov. To chotuoa Ppioket Tic PEATIOTEG EMAOYEC Kot TapoVGIAlEL Tal
amoteléopata Pabuoroynuéva, oEOAOYMOVTOG TO, YUPOKTNPIOTIKG KOl TIC OIOTNTEC TMV

VIANPECIOV KOl TOV TAPOY MY TOVS, COUPMOVO, LLE TIG OTOLTIOEL TOL YPNOTN.
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H viomoinon tov marketplace

2NV Topoboa SIMAMUATIKY EPYACI0 VAOTOIOUVTOL dVO SLUPOPETIKEG OPYLITEKTOVIKEG GYETIKA
pe v enefepyacio v dedopévov oTa TEGoEPU oTAd ToL Eyouvv avoeepbel yio To
marketplace vmnpecidv cloud. Iog avtd To 0TASL AEITOLPYOVV KOl MG ETIKOVOVOOV
peta&d Tovg.

v ap®dTn Tepintwon yivetal celplokn eneéepyocio Tmv dedoUEVOV amd TO £V GTASI0 GTO
gnouevo. Otav éva otddio tereimoet v enekepyacio, TOTE Kol LOVO TOTE TO EMOUEVO GTAIIO
déyetar cav gicodo v £€£0d0 TOL TPoNYoLUEVOY cTadiov Kot apyilel v emeepyacio TV
dedopévav. Avto éyel ooV amOTEAEGUN OAOL TO GTASIO VO TOPAUEVOVY AVEVEPYD, EKTOC amd

€va IOV AELToVPYEl. ZVVETMG 1 GLVOAIKY] S10dIKaGTio TAiPVEL APKETO YPOVO Y10 VO EKTELEGTEL.

Ewova 3 Apyrtektovik ceiplakng eneéepyociog

> debtepn mepintwon yivetar mwapdAinAn eneéepyocio tov dedouévav amd to otadw. To
KkG0e oTad10 OTOV £)YEL dedopéva TTpog emeEepyasia apyilet dpeoa va Aeitovpyel. Avtd yiveton
LLE TN YPNOLLOTOINGN L0 KOPLUG OVPAS amd TNV omoic, OAES 01 LOVASES TAIPVOLV KATAAANAQ

pnvopoto yuo vo opyifouv ) Agttovpyia Tovc. Me v mapdAInAn enegepyacio dev pévet
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Kavéva otddo avevepyd, avtiBeto Aettovpyodv OAa tavtdypova. Ilapodro mov o ypdvog
ektéleonc kaBe otadiov mapapével 1610¢, e oTO TOV TPOTO LEUDVETOL CNULOVTIKA O XPOVOG

EKTELEGNC TNG GLVOMKTG SLAOIKAGTOG.

Ewova 4 Apyrrektovikn mapaiining eneéepyaciog

6.1 H ovpa unvouarwv RabbitMQ

H emwowovia peta&d tov otadiov yivetor pe ovpég unvopdtov. v topodod vAOToinon
ypnowonomdnke n ovpd pnvopdteov RabbitMQ. H RabbitMQ &sivolr Aoyiopikd avotytod
Kddwka kot viomolel 10 AMQP mpwtokorro. X RabbitMQ avtdg mov amoctéArel €va
pvopa Aéyetor mopaywyog (producer, P) eved ovtdg mov AopPdver €va pnvopo Aéyeton
katovarotig (consumer, C). Ta unvopate omobnkevoviar ce ovpég pnvopdtov. ‘Evag
TOPOY®YOG AOIMOV GTEAVEL v PVOUO GE pio ovpd Kol €vag KaTavaA®Tg AapPavel To

pvopa and v ovpa.
Ewéva 5 Ovpa pe éva mapayoyd Ko £va KatavoioTi

Amd pia ovpd OpmG pmopovv va Adppdvovv pnvopata moAloi katavalmtés. H RabbitMQ

vrootnpilel avth ™ duvaTOTNTA.
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Ewévo 6 Ovpa pe éva Tapay@yo Ko 600 KaTavoroTEg

2V TepInT®oTn OP®G OV YPELALEToL VO VITAPYOVY TOAAOL KOTOVOAMTEG UNVOUATOV OO TNV
idl ovpd, oAAG 0 KAGBe KoTAVOAMTAG Vo AauPdvel €va VTOGOLVOAO UNVOUATOV UE
GUYKEKPIUEVD YOPUKTNPIOTIKA, Elval avaykaio KAmolov €idovg SpOLOAdYNOT TMV UNVOLATOV.
2w RabbitMQ ovtd yivetor pe to exchange. Xtnv mpoypatikOTNTa £VOG TOPAYWYOS OLV
otédvel unvopata og pio ovpd addd oe éva exchange. To exchange givol avtd mov E€pet T va
Kével To pvopo. Aopfavel pnvopoto amd Topay®yods Kot UTopel va To amoppiyel 1| va to
oteidel ot pio N meprocdTEPEG 0VPES. Mia ovpd ‘dévetar’ pe éva exchange, mov onuaivetl 6Tt
Aappdver unvopate oand avutd to exchange. Xe éva exchange pmopodv va givar depéveg

TOALEG OVPEG.

Ewéva 7 Apoporoynen pnvopdtov o€ ovpés

Yrdpyovv drdpopot tomot exchange émwg direct, fanout, topic. To topic exchange dpoporoyei
T UNVOUATO OTIS KOTAAANAEG oVpEg pe Paon to BEua (topic) Tov unvipatog. Otav pio ovpd
dévetan pe éva exchange dniovetan kot to topic. ‘Etol to exchange E€pel mov va oteilet ta
punvopato avaioyo pe to topic tovg. Otov amootéAletal £€vo UVOLD, GTNV TPOYUATIKOTNTO
dev amootéletan og pio ovpd aAAG oe éva exchange. Katd v omooTtoln Tov punvopoatog

Aowdv dMNAdveTan To Gvopa Tov exchange.
6.2 H facn deoousverv MongoDB

210 k@0e 0TAd10 ovaKTOVTOL dedopéva amd T Pacn dedopévev Kot amrodnkevovTal deopéva
og avt. H Bdon dedopévav mov ypnoipomombnke gival 1 MongoDB. H MongoDB eivou pio

STAATEOPLUKT PAoT) 0ES0UEVOV TPOGOVATOACUEVT OT £YYPOQ. AVIKEL GTNV KaTNyopia
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TOV PN oXECOK®OV Plcewv dedopévav. ATOPEVYEL TNV TAPASOGLOKT] dOUN TV GYECLOKAOV
Baoewv dedopévev mov eivar Paciopéves otoug mivakes, TOmovg eyypaemv omwg JSON pe
Suvapkd oYNUOTO KAVOVTOG TNV EVOOUATMGT TV 0ed0UEVOV GE GUYKEKPIUEVOLG TOTOLG
EQOPUOYOV TO €UKOAN Ko o ypryopn. Avii yo mivokes, ypnoltonolel GuALOYEG

(collections). H MongoDB givat eéAe00gpo Loyiopukd, avolytod KoK

6.3 H ylwcoo mpoypoupuaticuod Kot § Hopelj TV apyeimy

I'a v viomoinon tov KAGBe otodiov emetepyasiog ypnowomombnke m  YAdooo
Tpoypoppaticpov Python.

Ot apyIKég AmOTNOELG TOV ¥pNotn €lcdyovtol pe éva apyeio JSON to omolo amobnkevetal
ot Paon dedopévov. Emiong n Alota pe tig vanpecieg cloud kot ta yopaktnpiotikd Tovg
elvar og popery JOSN apyelov amoBnkevpéva otn Pdon oedopévov. T'evikdtepa 1

emkowvmvia Tov kaOe otadiov pe T Pdon dedopévav yivetar pécw apyeimv JSON.
6.4 O1vrypeoies cloud

Ov vanpeoieg cloud mov mapéyovior oto mopdadetypo tov marketplace eivar pion Poon
dedopévamv, éva AEITOVPYKO cuoThua, Eva cvotnua dwyeipiong mepexopevov (CMS), kon

éva dikTvo.
Ta teyvikd yopaktnpiotikd yio kabe vanpecia cloud mapotifeviotl TapokiTm.

Bdion dedouévav

e Ovopo: MySQL 5.3 Cluster, Apache Derby, MariaDB, PostgreSQL, IBM DB2,
Amazon SimpleDB, Microsoft SQL Server, IBM Informix, Cassandra, MongoDB,
MonetDB, CouchDB, DynamoDB, Azure Table Storage, Aerospike, Voldemort,
Neo4J, FatDB, CortexDB, Trinity

e Apytektovikn: x86, x64
e Tumoc: SQL, NoSQL

Acgitovpyikd cvuoTnuo

e Awvopn: Debian, RedHat, 8.1, 10, Yosemite, Mavericks, Snow Leopard, OpenSuSe
42.1

e Tomog: Linux, Windows, MacOS X

o Apytektovikn: x86, x64
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MS

e Ovopa: Drupal 7, Drupal 8 beta 1, Drupal 9 beta 1, Joomla 3, WordPress 3.2.1,
WordPress 3.2

e Apytektovikn: x86, x64

Alktvo

e Ovopo: ADSL Connection, VDSL Connection, T3 Connection, ADSL2+ Connection

e Tomoc: copper, fiber
Ta emyepNUOTIKG YOPAKTNPLOTIKA TV VANPecidV cloud Tapatifeviol TapakdTo.

Bdon dsdouévaov

e TIlapoyog: Oracle Provider, Amazon, SalesForge, Cloudera, VMWare, RackSpace,
RedHat, IBM, Microsoft, Citrix, FaceBook, 10Gen, BlueHost, OpenShift, Google

o AwBecipomra: Aképatog Oetikdg optOude

o Aocopdleln: BaBuoroynuévn kiipoka aképatmv opBudv and to 1 péypt to 5

o  ®nun: BaBporoynuévn khipoka axépatmv opBudv arnd to 1 péypt to 5

o A&iomortio: BaBporoynuévn khipoka aképoimv apludv amd to 1 péypt 1o 5

e Eumotevtikoétnta: Not, Oyt

o  Tuyn: Mpaypotikdg Oeticog apOpog

Asgitovpyikd cuoTnLUO

e Tlapoyog: Amazon, RedHat, SalesForge, Microsoft, VMWare

o AwbBecpomnroa: Aképatog Betikdg apBudg

o Aocopdlein: Babuorloynuévn khipoka axépotov apBumv and to 1 uéypito 5
o  ®dYun: Babuoroynuévn khipoko axépatmv aplBuay and 1o 1 uéypt 1o 5

o A&omortio: BaBuoioynuévn kiipoaka aképaiov aplBudv amod to 1 péypt o 5

e Eumotevtkomnta: Nat, Oy

Twn: Hpaypoticog Betikdc aptBpoc

O
wn

Iapoyoc: Drupal Inc, HostGator, BlueHost, FatCow, iPage

o AwBecpomnro: Aképatog Betikdg apBudg

o Aocopddeln: BaBuoroynuévn khipoka axépotov apBpumv amd to 1 péypt to 5
o  ®nun: Babporoynuévn khipoko axépotmv apBpumv and to 1 péypt to 5

o Aliomiotio: BaBuoroynuévn kiipaka aképaiwv oplBumv and to 1 péyxpt 1o 5
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¢ Eumotevtikdmnra: Not, Oy
o  Twn: [paypotikds Beticodg apBpog
Aiktvo

e Ilapoyog: CosmOTE, T-Mobile, Orange, Vodafone, Telefonica

AwBeoipdmra: Aképaiog Betikdg aptBpog

Acpdieio: BaBporoynuévn kiipaxa aképaiov aptBudv ord to 1 puéypt 1o 5

ONun: BabBpoloynuévn khipoka aképatmv aptfudy and to 1 péypt o 5

A&omotio: Babporoynuévn khipoko axépotov aptdumy and to 1 uéypt 1o 5

e Epmotevtikoémta: Not, Oyt

Twn: Hpaypoticog Betikdc aptBpoc
6.5 Apyrrtextovikn tiyg ceiploxns sneéepyacios

270 TOPOKAT®O OYNUO TAPOLCIALETOL T OPYLTEKTOVIKY TNG TPAOTNG TEPITTOONG TOL
marketplace. To oyfua owtd anoteheiton and téocepelg povadeg enelepyasiag. To technical,
To business, 1o price kot to resolution. H xé0e povado eivar depévn pe pion ovpd amnd tnv

omoia Aapupdver unvouata. Télog vaapyet kou 1 faomn dedouévmv.

MongoDB

| l—
Resol

_® _® _e — [

Ewova 8 Apyrtektovikn ceiprakg eneéepyociog

Onwg &xel avapepbei, n ddikacio Tov akoiovbeiton givorl cepoky. Aniadn, OTav opyIKa
Aertovpyel to technical, ot vidhourec povadeg mepuévouv. Otav teleidoet o technical otédvel

pivopo oty ovpd Tov business, o business kaTtavoA®vel To pvopo Kot apyilel ™
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Aerrovpyle. Me tov 1010 TpoTo cuveyiletar | Agttovpyict TOV GLOTHUATOG LEXPL VO TEAELDCEL

Kat o resolution.

H xéBe povado otéhvel punvopa oty ovpd tng emopevnc. g €K ToVTOV, OEV VIAPYEL M
avayKkn yw dpoporoynon tev punvoudtov. Qotdco, to exchange vmdpyer ot RabbitMQ.
Orav dg nrwbel To 6voua tov exchange kKatd v amooTOAN TOL PNVVpATOG Bempeital To
default exchange mov amld mpowbBel to pivope otnv ovpd mov €yel debel pe avtd TO
exchange. Xg avtr] v mepintoon dniadn To exchange dev mailetl kdmoto poro Koty avtd 10
AOyo €xel mapaAineBel and To oy,

H mnpopopia vy Tig Swbéoueg cloud vmnpecieg, yw to technical kot business
YOPOKTNPIOTIKA TOVG KOl Y10 TO KOGTOG TOVG ivar amobnkevuévn o apyeia popeng JSSON
o™ Péon dedopévav.

(ListOfTechnicalResolutionBlueprints.json, ListOfBusinessResolutionProducts.json). Emiong

og popen JOSN eivar amobnkevéves oL OTOUTGELS TOL YPNOTY.
(UserRequirements.json).

H ka0 povada amotedeitan omd éva python script. AkolovOei Teptypapn Tov KOOIKA.
6.6 Ilepiypopij Tov KOk Yla THY TEPITTWGH THS CEIPLOKNS

enmeéepyooiog

6.6.1 Technical resolution

INvetow ovvoeon pe t RabbitMQ kot oavoiyetor Kaviil emkoveviag. Anldvetal 11 ovpd

business.

I'tvetar ovvdeon pe 1o MongoClient kon pe ™ Paon dedopévev. Dépvel and tn Pdon ta

éyypaoa ListOfTechnicalResolutionBlueprints.json, UserRequirements.json.

IMa kabe éva oroyeio ¢ Aiotog TV VINPECIOV e Ta. technical yopPAKTNPIGTIKA EAEYYEL AV
IKOVOTTIOLOVVTOL Ol OTOLTGELS TOV ¥PNOTN KOl oV 1oYOEL LT 1 GLVOTKN TOTE dnuovpyel Eva
Kowvovplo apyeio JSON mov apytkd €xel TIG OMOLTIOELS TOV (PY|OTH KOl GT) GUVEXEWL TO
GUYKEKPIUEVO TEYVIKE YOPOUKTNPIOTIKG TIG VINPESioc. Me avtd Tov TpdTo dnpovpyeitan Eva
apyelo yuo ke duvatd GUVOLOGSUO EVOG GUVOAOL JLAPOPETIKAOV VINPECIOV TOV EXEL (NTNOEL
0 XPNOTNG, Ol omoieg KOAVTTOLV TS omoutnoelg tov. Kdbe apysio mov dmpovpyeiton
amofniedetor oe ovykekpipuévo collection (technical resolution collection) tng Pdong

dedopévav.

Otav tereidoetl avt n dwdikacio o technical otédvel pivopo oty ovpd business.
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6.6.2 Business resolution

Ivetow ovvoeon pe t RabbitMQ kot ovoiyetor Kaviil emkowvmviag. Anl@vetal 1 ovpd

business ko 1 ovpd price.

I'ivetar ovvoeon pe 1o MongoClient kot pe tn Pdon dedopévov. Dépvel and m Pdaon ta

éyypaopa ListOfBusinessResolutionBlueprints.json, UserRequirements.json.

[Mepyéver yio pnvopoTo Kot 0TOV KOTUVOADGCEL UVOUE otd TV ovpd business kdvel &va
query ot Paon dedouévov kol @épvel amd to technical resolution collection ta
amoteléopata omd 1O mpomyovpevo otddo. Ia kdbe éva ovvoro vmnpecudv cloud

dnpovpyel GAOLE TOVG CLVOVAGHOVG LLE TOL EMLXELPTLLOTIKA YOPAKTIPIOTIKA.

lNo kabe pio vanpecio cloud vadpyovv OJ1GpopoL TAPOYOL 7OV TNV TPOGPEPOVY  LE
SLOPOPETIKG, ETLYEPTUATIKG YAPOKTNPIGTIKG 0 KaBévag amd avtois. 'Etot, yio kabe vinpecio
€VOG GLVOLOL VINPEGIDOV TTOL KOADTTOVV T TEXVIKG YOUPUKTNPIGTIKG dNUIovpyodvTol OAOL 01
GUVOLOCUOL HE TOVG SLOPOPETIKOVG TAPOYOVG HE TO. ETLYELPTLOTIKG YOPOKTNPIOTIKA. AVTO

yiveTol yio OAEG TIC VANPECIES TOV GVVOAOVL.

Onwg ka1 oto mpomyoduevo oTdd10, OTAV QTIAYVETOL £vO. GUVOAO LE TIS VTNPECIES,
onuovpyeitor éva JSON apyeio kot poli pe TIG OTOUTACEIS KOL TO TEXVIKG YUPOUKTPICTIKG
TPOOTIDEVTOL TO EMYEPNUATIKE YOPAKTNPIOTIKA. ZNUEIOVETOL OTL OTO  EMUYELPTLOTIKG
YOPOKTNPIOTIKA cvumeptAapupdvetar Kot 10 kdoTOC KAOE vANpeciog, T0 omoio &ival
SlopopeTikd amd Tapoyo oe mapoyo. Kabe apyeio mov onpovpysitonr amobnkedetor ce

ovykekpipévo collection (business resolution collection) ot fdon dedopévav.

Kabe @opd mov yiveton emefepyacia evog eyypagpov amd to technical resolution collection,
petd v emelepyaocio dwypaperor amd 1o T Pdon dedouévav. Otav telewdost avty n
dwdwcaoio, to technical resolution collection dev mepi€yer kovéva Eyypogo. O business

GTEAVEL UIVOLLA GTNV OVPA price.
6.6.3 Price aggregator

INvetar ovvdeon pe ) RabbitMQ kot avoiyetor kavail emikowvoviog. Anidvetor 1 ovpd M
oVpa price Kot 1 ovpd resolution.

INivetar ovvoeon pe to MongoClient kot pe ) Paon dedouévov. Dépvel amd ™ Pdon 10
£&yypago UserRequirements.json.

ITepruéver yo pnvopoTa Kot 6ToV KOTOVOAMGEL LVOUL OO TNV 0LPA price KAvel Eva query
ot Paon dedopévev ko épvel amd 1o business resolution collection to amoteAéopoTo amod
TO TPONYOVUEVO OTASW0. AVTO OV KAVEL €lval Vo EAEYYEL AV TO GOLVOAO TMV VLANPECIOV

K0OoTI(EL TEPIEGOTEPO ATO TO PEYIGTO KOGTOG IOV £XEL OPIGTEL OTIG AMUITIOELS TOV XPNOTN.
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I"a kabe cuvoro vnpecidv cloud mov &xel mapoyBel amd Tov business, Tpochitel T0 KOGTOG
KkéOe Eexmprotg vanpeciag. AV T0O GLUVOAMKO KOGTOG Ogv IKAVOTOlEL TIG OTOUTH|GES TOTE
ATOPPINTEL AVTO TO GUVOAO. L€ MEPIMTOOT TOV TO GLVOAIKO KOGTOG €ival kpOTEPO 1 160 e
aVTO OPGLEVO OTIG OmaThoElS TOTE OMovpyeitar éva apyeio JSON e T amaitioglg Tov
YPNOTN, TO GUVOAO TMOV VANPECLDY, TO TEYVIKE YOPOKTNPIGTIKO, TO EMLYEPTLATIKA
YOPOKTNPIOTIKA KOl 6TO TEAOC TTPOCTIOETAL TO GUVOAKO KOGTOG TV VINPESIOV ovTdv. Kdbe
tétolo apyeio omobnkeveton oe cvykekpyévo collection (price resolution collection) ot
Baon dedopévav.

Metd v enefepyocia evog eyypaeov amd to business resolution collection, dwaypdpetan to
&yypapo omd tn Pdon dedopévav. Xto TEAOG TOL Tpitov otadiov To business resolution

collection givat adeto. O price oTéAvel prvopa 6TV ovpd resolution.

6.6.4 Final resolution

Ivetow ovuvoeon pe ™ RabbitMQ kot avoiyetal KovaAl emkovmviag. AnA@vetal 1 ovpd 1

ovpa M ovpd resolution.

I'ivetow obvdeon pe 10 MongoClient kou pe tn Pdon dedopévov. Dépvel and ™ Pdon 1o

&yypapo UserRequirements.json.

[epyiéver yio pnvipoTo Kot 6Tov KOTavol®doel URvope ornd v ovpd business kdvel &va
query o1 Pdon dedopévav Kot pEpvel amd To business resolution collection ta anoteAéopata
amo 1o Tponyovevo otddlo. H Aettovpyia tov givar va amoppiyel To GOVOLL TV VINPECIDV
cloud mov dgv KOVOTOLOVV TIG EMLYEIPTUOTIKEG ATOTNOEL TOL XpNoT. Emiong yia ta chvora
VINPESIOV TOL deV amoppintovtal vo o Padoioynoet yia vo, propovv va ta&vounfolv og
pia pBivovca celpd apyilovrag amd Tig amd Tig PEATIOTEG EMAOYEC pe Pdon TS avAYKES TOV
YPNOTN COUPOVA LE TIG ATOLTHGELS TOL £XEL OPIOEL.

[aipvel to £yypoea amd to price resolution collection. ' k4Oe Eva, Eyypago eEetdletan av
TKOVOTIOLOUVTOL Ol EMLYEPTUATIKEG AMOLTHCELS TOV ¥pNotn ¢ €ENg. [ ta yapokTnploTiKd
oV 0PopovV TN dwbeciudTa, TNV AcEIAE T EAUN Kol TNV a&lomioTio VToAoyileTal o
HEGOG OPOG OAMV TOV VTINPECIDOV. AV 0 HEGOG OPOG Y £val amd OVTA T YOPOKTNPIOTIKA Elvat
PIKPOTEPOG OO TNV OVTICTO(Y] OOITNOT TOV YPNOTN TOTE TO GUVOAO TV VANPECLDV
anoppintetar. Oco aeopd v gumioTeLTIKOTNTO, O TIEG Tov propel va mapet etvor NAI ko
OXI. Ot Tég TG EUMOTELTIKOTNTOG PETOTPEMOVTOL GE OKEPOLOL GOLPMOVE, LLE TOV AKOAOVOO
tpomo. H Ty NAI yiveron 1 kou 1ty OXI yivetan 0. Zn ovvéyeto vmoroyiletor o pécog
opoc. Av 1 amaitnon yw v eumotevtikoTTo £rel v T NAI kot o pésog 6pog tav
vINpeceV gival pikpotepog amd 0.5 10te T0 cHVOAD amoppimTeTal. Av 1 amoitnon ywo v
gumotevtikdtTTo €Yl TV T OXI 10TE TO GUVOAO dev amoppinteTor aveaptnta and 1o

HECO OPO NG EUTMIOTELTIKOTNTOG T®V VANPEcIdV. Ot pUécol Opol TV EMYEPNULATIKMOV
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YOPOKTNPLOTIK®Y 0VORALOVTOL GUVOALKT| S1oBeCUOTNTO, GUVOAIKY] OCQAIAELL, GUVOAKT O,
GUVOAKT] 0EOTMIOTIO, GUVOMKT] EUTIGTEVTIKOTITO.

IMa ta cdvora mov dev amoppipdnikav vroroyiletar Evag Pabud alloldynone. Avtd yivetal
GUUPOVO, LLE TNV aKkOA0VON cuvaptnom.

BaBuoc = 0.3*cvvolikn dbecipotta + 0.6*cuvolkn acepdiee + 0.5%cvuvolkny eiun +
0.7*cvvoiikn a&lomotia + 0.5*cuvolkn epmotevtikotnta - 0.005*cuvorikd K6GTOC

lNo kdbe ocvvoho vmmpecidv cloud mov dev amoppipbnke amd tov final resolution
dnpovpyeiton éva JSON apyelo pe TIC AmOITNGELS TOV YPOTY, TIG VINPEGIES, TO TEXVIKA Kot
EMYEPNHOTIKA YOPOUKTNPLOTIKG TOVE, TO GUVOAKO KOGTOG KOl TO. GUVOAKG EMLYEPNHLATIKE
yopoktplotikd Kot 1o Padud tov cvvorov. To apyelo omobnkedetoar 6e GLYKEKPYEVO

collection (final resolution collection) otn Pdon dedopévaov.

Metd v eneéepyacio gvog eyypdoov amd to price resolution collection, dtaypdpetol To
£€yypapo amd T Pdor dedouévov. £1o T€A0g ToL TPitov oTadiov To price resolution collection

etvon Gdeto.
6.7 Apyrtextovikn tig Taparining exesepyacias

310 MOPOKAT® OYAUO TOPOVGLALETAL M OPYLTEKTOVIKY TNG OELTEPNG TEPITTMONG TOV
marketplace. To oyqua owTd amoteAeitar amd pio KOpa ovpd unvoudtov, éve exchange kot
amd Técoepel; povadeg eneepyacioc. To technical, to business, To price kot to resolution. H
KkéOe povada sivor depévn pe pio ovpd amd v omoia AapPdvetl unvopata. Télog vdpyet Kot

N Péon dedopévav.

_ 7 EXChange MonEODB

I
ution

Main Queue

Ewéva 9 Apyrtektovikn mapaiining eneEepyaciog
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Onwg éxel avapepbel, o cuotpa Asttovpyel pe TapdAANAN enelepyacio. Avto onpaivel Kot
01 T€66EPELG LOVASES AeLTOvPYoDV TapIAANAL. Ol HoVAdeg EMKOVOVOUV LE UNVOLATO PHECHD
TV ovpav. O1 Kabe povada GTéAVEL VLo 6TV KOPLEL OVPA Kot pHéc® Tov exchange kot
avdAioyo pe TO topic TOL UNVOUOTOS OPOROAOYEiTAL GTNV OVPA TNG KOTAAANANG HOVAdAG.
AnAadn N kdOe povada KaTavaA®VEL pnvopate amd TNV KO ovpd TAPIAANAQ UE TIG GAAES
HOVAEC.

Apyicd, ot povédeg eivol gvepyég Kol MEPUEVOLV VO, KOTOVOADGOLY UVOUO OTO TNV
avtioToyr] OVPA TOLG Kot v apyicovv TN Agttovpyio TOvg. Xe mPOTN Ao, apyilel va
Aerrovpyet o technical. Otav mopaybel Eva amotédeoa oTéEAVEL pvLpa GTNV KOPLKL OVPA Kol
pécm Tov exchange to prvoua dpopoAoyeitol otov business, o onoiog apyilel ™ Agttovpyica.
Orav mopaybel amotérespo and Tov business 0moGTEAAETOL LAVVLE GTNV KOPLO OVPA KOl TO
KaTovaA®VeL o price o onoiog apyilel ™ Aertovpyia Tov. Avtictorya Tpaypatonoteitol 1 idwo
Swdwkacio pe tov price kot to final resolution. H xopio ovpd mepiéyel pmvopata yuo Tig
HOVASES KOt OVTEG, TAPUAANAL UETAED TOVG, AEITOVPYOVV KOl KOTAVOADVOLY UNVOLATO o
™V K0p1Lo ovpd.

H mAnpogopia ywo tig SoBéoyeg cloud vanpeciec, ywo to technical xkor business
YOPOKTNPIOTIKA TOVG KOl Yo TO KOGTOG Tovg €ivar amobnkevpévn o apyeia popeng JSSON
o1 Pdon dedopévav.

(ListOfTechnicalResolutionBlueprints.json, ListOfBusinessResolutionProducts.json). Exmiong

o€ popen JOSN eivar amobnkevuévec oL OmTaUTHGELS TOL YPNOTY.
(UserRequirements.json).

H xa0g povada amotereitar omd éva python script. AkolovOei Teptypan Tov KOOIKA.
6.8 Ilepiypopij Tov K@WIiKa yla TRV TEPITTWGY THS
ROPAIINING EMECEPYAGIAS

O k®dkog Tpoeavag eivar oxeddv 1010¢ a@od dev aAAdlel o tpomog emeéepyaciog TV
dedopévov kol 1 dadikocia eoywyng Tov amoteecpdtov. llapakdto avaeépoviar ot

emmpocheteg Aettovpyieg og kdbe oTdd10.

6.8.1 Technical resolution

Ani@vetan 10 exchange kot o tOmog tov exchange (topic). Otav dnpovpyeitar Eva apyeio
JSON ocav é€odoc tov technical resolution, amooTéAAETOL UHVORO GTHY KOPLo ovPa LE topic

‘technical’.
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6.8.2 Business resolution

AnAoveton to exchange kol o tOHmog tov exchange (topic). Aévetar m ovpd TovL business
resolution pe to exchange kot dnAmvetar OTL KOTOVOA®VEL UOVO UnvOuate pe topic
‘technical’. Otav omuovpyeitor éva apyeio JSON cav €Eodoc tov business resolution,

ATOGTEAAETOL UIVOUA GTIV KOPLo 0Vpa U topic ‘business.

6.8.3 Price aggregator

AnAovetor 1o exchange kot o tOmog Tov exchange (topic). Aévetor M ovpd TOL price
aggregator pe To exchange kol OMAGMVETOL OTL KOTOVOAMDVEL HOVO UNVOUHOTO UE topic
‘business’. Otav onovpysitar éva apyeio JSON ocav ££odog Tov price aggregator,

ATOGTEAAETOL UIVOUA GTIV KOPLO OVPA UE topic “price.
6.8.4 Final resolution

Animveton to exchange kat o TG Tov exchange (topic). Aévetat 1 ovpd tov final resolution

pe to exchange kot SNAOVETOL OTL KATOVOAMVEL LOVO pUnvopata pe topic ‘price’.
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Metpnoeis kair Zvunepdouato

1.1 Metpijoeis

o ™ odykpion TOV VO OPYITEKTOVIKOV TPAYUATOTOMONKOY HETPNOES pHe OVO
SoPOoPETIKOVS TPOTOVG. XTNV TPMTI TEPITTOOT £YIVE EIGAYOYN TEXVINTNG Kabvotépnong ota
dapopa oTad MoTE Vo Tpocouolmbel emeéepyacio OV malpvEL TEPIGTOTEPO YPOVO. X1
devTEPT TTEPIMTMOT EYIVE TOPOUETPOTOINGT GTIG UTAUTHGELS TOV ¥pNoth. Eywav mo yapniég
6€ SLIPOPO. GNUELN TOVE MGTE VO, TAPAYOVTUL TEPIGTOTEPA, OPYEID GTO OVTIGTOLYO GTAdLO KoL

VO GTEAVOVTOL TEPIGGOTEPN UNVOUATO, GTIC OVPEC.

Avto mov petpndnke eivar n xpnom Tov eneEePYNoT KOl 0 ¥poOvog ekTédeons kdbe oTadiov
KkaBdg Kot TG cvvoAlkng dwadikaciog. H ypnotponoinon g pvAung mapapével otabepn Kot
N pétpnon g dev 0dnyel oty e€ay@yn KATOL0V GUUTEPAGLOTOG.

2N oLvEKEW PUIVETOL 1 YPNOT TOV emelepyaoT Kol 0 ¥pOVOG EKTEAECTG YWOPIg ElGUymYN
KaBuoTépnong Kol yopIic TOPALETPOTOINGT TV OMOUTHCEWOV YPNOTN, YL TN GEPLUKN

OPYLTEKTOVIKY.
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Ewéva 10 Xprion tov enelepyasti) — Zeprokn) eneéepyacio

210 oynuo eoivetar 1 YpNoN TOL EMEEEPYAOTN KOTA TN OUIPKELD TG OdIKAciag amd To
téooepa 6Tad. Me kokKvo ypdpo eivat to Technical, pe pmp o Business, pe pmie to Price

Kol pe mpdowvo to Resolution.

Onwg eaivetal, o Technical teheumvel ypriyopa T AElTovpyio TOL Kol O€ YPTCUYLOTOLEL GYEOOV
ka06Aov tov emelepyaoti. Avtibeta o Business kot o Price Agttovpyodv mepinov tov 1010
¥POVO Kot xpnopomolodv mepinov 10 50% tov emelepyaoti. Téhog o Resolution Agttovpyel
apketd Myotepo amd to Business kot Resolution oAAd ypnoylomolel meplocdTEPO TOV
enelePyaoTh. XTO O QUIVETAL 1] GEIPLOKT EMEEepyacio apov T0 kabe otadio apyilel otav

TEAELDVEL TO TPOTYOVLEVO.

Mivaxag 1 Xpijon enclepyacsti, povog emelepyacti - Xeiproki) enetepyacio

Average CPU Usage (%) CPU Time (Seconds)
Technical 0.3 1.52
Business 35 34.31
Price 46 36.74
Resolution 78 4.23
Total - 74.62

Ytov mivako mopovotaletor m péon ypnon Tov emeepyaoth ywo. kdbe otddio. EmmAiéov
TAPOVGIALETAL O YPOVOC EKTEAEOTG Yo KAOE OTASI0 KOL O GUVOAIKOG YPOVOG EKTEAECTG.

IMopatnpodue 61t 0 Technical yperaletar moAd Alyo ypdvo ce oyéon ue to Business kot To
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Price mov ypewdlovtal mepiocodTEPO Ko mepimov tov 1010 peta&y tovg. O Resolution

ypelaletar apketd Atydtepo amd 10 Business kot Resolution kot Alyo mepiocdtepo amnd 10

Technical.

AxoAovBel 1 ypnor Tov eneEepyaoTn Kol 0 YpOVog EKTELEGT|C Y®PIC elocay@y” KaBuotépnong

KoLl Y ®PIC TOPAUETPOTOINGT) TOV UTULTHCEDV YPNOTN, Y10 TNV TOPAAANAT OPYITEKTOVIKT].

30

20

104

Ewova 11 Xpion enelepyaoti) - apdiinin enelepyocio

210 oynuo eoaivetal n ¥pNon Tov emeLEPYROTH KOTO TN OLdpKELD TNG Oldikaciog omd Ta

téooepa 6Tadw0. Me P ypdpo eivar to Technical, ue umrie to Business, pe mpdotvo to Price

Kol [e KOKKIvo o Resolution.

Ye avtd 10 oYU QaiveTal 1 TOPAAANAN enelepyacio apoD OAa To oTAOLN EEKIVOVV GYEDOV

TOVTOYPOVA Kol TEAEIOVOVY oxedov pall t Aettovpyion Tovg. O Resolution kdvel acOntd

uikpoTEPN YPpNoM Tov enelepyaotn oe oyéon Le to Business kat to Price, evé o Technical tov

YPMOLOTOLEL EAGYIOTOL.

Eicowon 1 Xpion enelepyaotiy, ypovog emesepyaotii - [lapaiinin enelepyacia

Average CPU Usage (%0)

CPU Time (Seconds)

Technical 16 1.52
Business 48 23.45
Price 56 28.07
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Resolution 19 27.94

Total - 28.15

Avrtictoyya o mivakog pe ™ puéon ypnomn emelepyaotn Kot Tovg xpovovg ektédeons. Ola ta
oTAdL KAVOLV TEPimov Tov 1810 Ypdvo, KATL oL €ivorl AOYIKA a@oV YIVETOL TOPAAANAN

eneEepyacia. Movo o Technical tedeidvel ToAD ypryopa ) Aettovpyia Tov.
2T OLVEXELDL OVOPEPOVTOL Ol WETPNOES YO TNV TPOT TEPIMTOON, HE TNV EGO0YOYN

kafvoTtépnong.
1.2 Metpnoeis ue eicaymyn koQvoetépnons

ANeONKaY PHETPNCELS Y10 TEGGEPELS OLOUPOPETIKEG TEPUTTMGELC.
A) Zmv mpdn mepintmon eionydn kabvotépnon oto Technical pe Tov €€ng Tpdémo. [Ma kdbe
€LeYX0 TOL GLVOAOL VTNPECIDOV YO TOV OV TANPOLV TO TEXVIKA YOPOKTINPLOTIKA €161 30M

kaBvotépnon 0.5 devteporénton.
B) X devtepn mepinmtwon eionydn xobvotépnon oto Business pe tov €€ng tpomo. Xt
dnuovpyio kabe Svvatod cLVOVAGHOD GUVOAMY VANPECIOV e PAon TO ETYEPNUOTIKG

YOPAKTNPLOTIKA £161)ON Kobvotépnon 0.1 devtepoiémtov.

I') Zmv Tpitn nepintmon eonydn kabvotépnon oto Resolution pe tov e€ng tpdmo. [Ma kdbe
GUVOAO DIINPECLOV OV deV amoppintetal .oy kabvoTtépnon evog SeLTEPOAETTOV.

A) Zmv Tétaptn TEPINT®OON €PAPUOSTNKAY OAEG Ol KAOLGTEPNGES TV TPONYOVUEVOV
TEPMTOGEDV pall.

AxoAovBovv o1 avticTolyeg LETPNCELC.

71.2.1 Merpijoes ue sioaywyn kabvoerépyons — lepintwon A

2elplokn ApyLTEKTOVIKN
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Ewoéva 12 Xpion enelepyacstiy, oeplokn eneéepyacio - el6ayoyn kabvetépnong nepintoon A

[Mapoin v kabBvotépnon oto Technical de PAEmovpe oAhayn 6TO GYAUO TNG XPNONG TOL

ene&ePyaoT).

IMivoxag 2 Xpnon enekepyasti, ypovog enelepyactiy, cElploKn exeiepyacia - El6ay®YN

KoBvoTépnong mepintoon A

Average CPU Usage (%) CPU Time (Seconds)
Technical 0.4 17.72
Business 41 23.45
Price 52 28.07
Resolution 64 4.17
Total - 91.24

Mopatnpeitor avénon oto ypévo ektédeonc tov Technical kol 610 GLVOAIKO YpPOVO

eKTéENEOTC.

IHopdAinin Apylrtektovikn
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Ewéva 13 Xpijon enelepyaostiy, maparinin enelepyacio - eloaywyn kabvetépnong tepintoon A

Agv mopatnpeitan S10popd oIV Xp1oT ENEEEPYAOTT.

Mivaxag 3 Xp1jon enelepyastiy, ypovos enelepyasti, mapariinin enelepyacia - eloaywyn

KoOvoTépnong nepintoon A

Average CPU Usage (%) CPU Time (Seconds)
Technical 9 2.92
Business 47 23.66
Price 53 28.07
Resolution 22 27.84
Total - 28.31

[Mopatnpodpe avénon tov ypovov extéheong tov Technical addd o cuvvolikdg ypdVOg

ekTéleon g emmpedioTnKe ELAYIOTA.

71.2.2 Merpijoeg ue eieaywyn kabvotépyons — llepintwon B

2e1plokn ApyLTEKTOVIKN
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Ewova 14 Xpnion enelepyaotii, ceiprokn enelepyacia - elcaymyn kabvotépnong nepintowon B

MMivaxag 4 Xpion enelepyaotii, povog enelepyacTti], celploKi enelepyooio - eLoay@yN

KaBvotépnong nepintowon B

Average CPU Usage (%0) CPU Time (Seconds)
Technical 0.3 1.58
Business 36 54.22
Price 41 36.74
Resolution 79 4.73
Total - 93.51

[opoampeitar ovénon oto ¥pdvo ektéreong tov Business kot Tov Guvoilkol ypovou.

[MapdAAnAin ApylTteKTOVIKN
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Ewéva 15 Xpron enelepyaostii, maparinin enelepyacia - eioayoyn kabvetépnong nepintwon B

Mivaxac 5 Xpijon enelepyaostii, (povog enelepyaosti, mopdrinin enelepyaocia - eloaywyn

KaBvotépnong nepintoon B

Average CPU Usage (%0) CPU Time (Seconds)
Technical 3 1.49
Business 41 38.37
Price 50 38.16
Resolution 20 37.88
Total - 38.89

[Mopatnpodpe adénon oe OAa Ta GTASLN EKTOG TOV TPMTOL TOL EYEL IKPT Agttovpyia. Q¢ ek

TOVTOL VITAPYEL AVENGT GTO GUVOAKO YPOVO EKTEAEGTC.

7.2.3 Merprjoes ue eieaywyn kabvetépyons — lepintwon I'

2e1plokn ApyLteKToviKn
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Ewéva 16 Xprion enelepyaostii, oeiproxn eneéepyacia - eicayoyn kabvotépnong nepintoon I'

[opampovvror dvo peydro spikes otn ypnion emneepyaocti amnd to Resolution. Avtod
ovpPaiverl yati n Kabvotépnon €xel ewcaybel povo O6Tav dNUIOVPYEITOL GOVOAO LINPECLOV

OV KOAVTTEL TG OTTOLTHOELS Kol 0L Yl OAES TIG GALEG POPEC TOV AMOPPINTETOLL.

IMivaxag 6 Xp1jon enelepyaosti, povog emelepyactiy, ceplokt) eneiepyacio - ELl6ayOYN

koBvotépnong nepintoon I'

Average CPU Usage (%) CPU Time (Seconds)
Technical 0.4 1.51
Business 39 34.37
Price 49 36.64
Resolution 68 11.15
Total - 81.18

Mopatnpeitor adénon oto ypoévo ektédeonc oto Resolution kot 610 GuvoAkd ypoVO

eKTéNEOTC.

IHopdAinin Apylrtektovikn
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Ewéva 17 Xpion enelepyaostii, maparinin enelepyacia - silcayoyn kabvetépnong nepintoon I'

Hapatmpeiton 611 1 xpion Tov enefepyootn and 1o Resolution €yetl dakvpdvoelg evd oTig
TPOTYOVUEVEG TTEPUTTMGELS NTAV 6TafepT|. AvTd dikaoloyeital omd Tov TPOTO LE TOV OmOoio

€xet ylvel n eloayoyn g KaBuoTéPnong 6To GLYKEKPIUEVO GTAS10.

Mivaxag 7 Xpnon enclepyaosti, (povog enelepyasti, mopdrinin enelepyacia - eloaymyn

koBvotépnong nepintoon I'

Average CPU Usage (%) CPU Time (Seconds)
Technical 8 1.49
Business 52 33.54
Price 61 38.17
Resolution 48 11.24
Total - 38.47

[Mopatnpeitor avénon tov ¥povov eKTEAEONC GE OAOL TO. OTAO EKTOG TOV TPMTOV. XTO

Business n avénon etvan pukpotepn and 6t oto Price kot oto Resolution.

71.2.4 Merpijoes ue eioaywyn kabvetépyons — lepintwon A

2e1plokn ApyLTEKTOVIKN
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Ewoévo 18 Xpnon eneéepyaostiy, cerplokn exeéepyacia - si6ayoyn kabvotépnong nepintoon A

IMivoxag 8 Xpnon enelepyaosti, Ypovog emelepyactiy, oEplokn ensEepyacio - ELGAYOYN

KoBvoTépnong nepintmon A

Average CPU Usage (%) CPU Time (Seconds)
Technical 0.3 19.42
Business 46 56.36
Price 47 38.74
Resolution 72 6.33
Total - 120.85

[opompeitar avénon oe OAo. To. 6TAdI0L €KTOG TOL Price mov dgv €xel yivel lGoymyn

kabvotépnonge. Emiong éxet avéndel o cuvoAikog ypovoc.

IHopdAinin Apyrtektovikn
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Ewoéva 19 Xpnon eneéepyaosti, moparlinin enséepyacio - eloayoyn kabvetépnong nepintwon A

[apatmpovvior awEOUEIDTELS TN XPNON TOL ENEEEPYAOSTN amd OA T GTAdLAL.

IMivaxag 9 Xpnon enekepyaosti, (povog emelepyasti, mopdrlinin enelepyacia - eloayyn

KoOvoTépnong mepintoon A

Average CPU Usage (%) CPU Time (Seconds)
Technical 16 5.16
Business 38 38.45
Price 44 38.07
Resolution 29 28.85
Total - 38.47

IMopatnpeitor avénoen tov ypovov ektéleong ce OAM Ta oTAdI KOO Kot avénon Tov

GUVOALKOV YpOVOUL.

1.3 MeTpnoeis ue mapoueTpomoincty Ty anaTicewy, avéycy

TV APYEIOV/UNVOUATOV

Xopilg TOPOUETPOTOINOT TOV AMOITHCE®Y To Oopyelon mov mapdyovior o€ kdBe oTAd0

QOiVOVTOL GTOV EMOLEVO TIVOKOL.
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Mivaxag 10 ITA00¢ apyeiov yopic TapapeTpomwoinon

Technical 120
Business 11880
Price 10551
Resolution 8

ANednkav peTpnoels Yo TEGOEPELS OLUPOPETIKEG TEPUTTMCELS.
A) TV PO TEPIMTTMOT TOPAUETPOTOMONKAY 01 TEYVIKES OTALTHOES DGTE VA TopayHovy
neprocotepa apyeia and to Technical. Ta apyeio mov mopdyovtal oe kébe oTAd0 Paivovtal

GTOV EMOUEVO TTIVOKO.

Mivaxkag 11 ITA00¢ apyeiov - mapapeTpomoinen nepintwon A

Technical 360
Business 21384
Price 18448
Resolution 0

B) X1 debtepn mepintmon avéndnke 10 péyioto K66T0G dote vo mapayBodv mepiocdTEPA
apyelo omd 1o Price. Ta apyeia mov mapdyovior o kébe 6tad10 Qaivovtol oTOoV ETOLEVO

TVaKOL.

Mivoxag 12 ITA00¢ apyeiov - ropopeTpomwoinen tepintwon B

Technical 120
Business 11880
Price 11880

Resolution 24

') v 1pit wepintwon ToPUUETPOTOONKOY Ol EMYEPNUATIKEC OTOITNCES DOTE VO
napayBolv tepiocotepa apyeia amd to Resolution. Ta apyeio Tov mapdyovial o kabe 6TAd10

QOiVOVTOL GTOV EMOLEVO TIVOKOL.
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Mivaxkag 13 ITA00¢ apyeiov - mapapeTpomwoinon nepintwon I

Technical 120

Business 11880
Price 10551

Resolution 2820

A) v 1é€t0pTn TEPITTOOT EPAPUOCTNKOY OAEG Ol TOPAUETPOTOMCELS TOV TPONYOVUEVOV

nepmtcewv poall. To apyeio mov mapdyovior ce KABe oTAS0 (POIVOVIOL GTOV ETOLEVO

TVOKOL.

MMivaxag 14 TIM00¢ apyeiov - mapaperponoinen nepintoon A

Technical 360
Business 21384
Price 21342
Resolution 4868
AxoAovBovv o1 avTioTo(Eg LETPTCELC.
7.3.1 Merpijoeis ue mopauctponoinon arnarrtijcewv — lepintwon A

2EPLoKN APYITEKTOVIKNA
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Ewoévo 20 Xpnon eneéepyaoti], cEIpLoK exeiepyocia - TOPUNETPOTOINGT] UTUNTIGEWOV

nepintoon A

IMivaxag 15 Xpion enelepyoaot, povog emeepyaotr), 6EI1pLoK] ENEEEPYAGIN - TAPOUETPOTOINGT)

OTOITIGEMV TEPITTOON A

Average CPU Usage (%) CPU Time (Seconds)
Technical 15 1.54
Business 49 34.41
Price 58 36.84
Resolution 78 4.23
Total - 74.84

[opotmpeitar pikpn avENGM TOL GLVOAKOD YPOVOL EKTELECTC.

IHopdAinin Apylrtektovikn
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Ewéva 21 Xpron enelepyaostii, maparinin exeepyocia - TapapETPOTOiN G| OTULTIGEOV

nepintoon A

MMivokog 16 Xpiion enelepyaostiy, povog enelepyaosti, mapdriniy enelepyacia -

TOPOUUETPOTOIN G| UTULTCEMV TEPITTOON A

Average CPU Usage (%) CPU Time (Seconds)
Technical 16 2.29
Business 48 44 .45
Price 56 43.77
Resolution 19 45.86
Total - 46.58

IMapatnpeitor avénon oto cuvoAKod xpdvo ektéleong kabdg kot o€ dha To GTAdLO.

7.3.2 Merpijoels ue mopouctponoinon anorrijcewy — lepintwon B

2e1plokn ApyLteKToviKn
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Ewéva 22 Xprion enelepyaoti], 6EPLOKT EMECEPYOOIQ - TAPUPETPOTOINGT] UTULTI|CEDV

nepintoon B

IMivaxag 17 Xpion enelepyoaot, povog enelepyaoty), 6eIpLoKi] enelepyacia - TOPOUETPOTOiN G

omoITGEQV TTEPinTOOon B

Average CPU Usage (%) CPU Time (Seconds)
Technical 0.3 1.42
Business 41 35.31
Price 46 37.84
Resolution 70 4.83
Total - 78.13

Hapatnpeiton pkpn avénon oto ypdvo ektéreong ota otddie Business, Price, Resolution ko

GTO GUVOALKO YpOVO.

IHopdAAnin Apylrtektovikn
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Ewévo 23 Xpiion enegepyastiy, mapariinin exeéepyocio - TOpapeTPOTOiNc1 OTUITGEOV

nepintoon B

IMivaxag 18 Xpion enelepyoaot, ypovog enelepyaoty, mapdiinin enelepyacia -

TOPOUETPOTOiN O aTULTOEMV TTEpinTon B

N EANVANVSY

Average CPU Usage (%) CPU Time (Seconds)
Technical 9 151
Business 48 25.55
Price 56 29.47
Resolution 24 29.92
Total - 30.23

IMopatnpeitor pkpn ovénon ota otadio Business, Price kot Resolution.

7.3.3 Merpijoeig ue mopouctponoinon anortijcewy — lepintwon I’

2elplokn ApyLTEKTOVIKN

72




100

80

704

| W“\

Ewoévo 24 Xpion eneéepyactiy, cE1plokn exeiepyacia - TOPUNETPOTOIN G ATUNTICEOV

(=}

(=]

nepintoon I'

IMivoxag 19 Xpion exelepyoot, povog enclepyaott], GEIPLoKi] Eneiepyacia - TOPUUETPOTOINCT)

anotioeov nepintoon I

Average CPU Usage (%) CPU Time (Seconds)
Technical 0.4 1.52
Business 42 40.31
Price 51 42.74
Resolution 79 3.23
Total - 89.04

IMopotmpeitar pkpn avénon oto ypdvo ektéreong oto otddie, Business, Price, Resolution ko

GTO GLVOALKS YpdVO.

IHopdAinin Apylrtektovikn
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Ewéva 25 Xpron enelepyastii, maparinin enelepyacio - TapapeETPOTOiN G| OTULTIGEOV

nepintoon I'

IMivaxag 20 Xpion enelepyoot, ypovog enclepynoty, Tapdiinin sneepyocia -

TAPAPETPOTOiNGT aranTioe®V TepinTwon I

; Lo&'\ e £REZSZ= S A NV

Average CPU Usage (%0) CPU Time (Seconds)
Technical 8 1.47
Business 48 25.45
Price 56 28.57
Resolution 30 27.64
Total - 28.82

IMopatnpeitol eEAdyiot aOENCT GTO GLVOAIKO YPOVO EKTEAECTG.

7.3.4 Merprjoeis ue mopauctponoinon arnarrjcewv — lepintwon A

2e1plokn ApyLteKToviKn

74




Ewoévo 26 Xpnon eneéepyactiy, cElplokn exelepyacio - TOPUPETPOTOINGT ATUNTICEOV

nepintoon A

MMivaxag 21 Xpion exelepyoot, povog enclepyaott], GEIPLoKi] Eneiepyacia - TOPOUETPOTOiINCT)

OTOITGEQV TTEPITTOON A

Average CPU Usage (%) CPU Time (Seconds)
Technical 0.4 8.92
Business 49 76.31
Price ol 79.94
Resolution 74 19.78
Total - 184.95

[opommpeitar onuovikn avénon 610 ¥povo ektéleong o€ O o T 6TAd KAOMDC Kol GTO

GUVOAIKS ¥pdVOo eKTEAEONG.

IHopdAinin Apyrtektovikn

75




704
60
504
40+
304
204
104

L

Ewéva 27 Xprion enelepyactii, mapariinin enelepyacio - TapapeTPOTOiN G| OTULTIGEOV

P YW NN o Y W

nepintoon A

MMivaxag 22 Xpion enelepyoot, ypovog enclepyaoty, Tapdiinin sneepyocia -

TUPUPETPOTOINGT) UTULTICEMV TEPINTOON A

Average CPU Usage (%0) CPU Time (Seconds)
Technical 16 2.12
Business 48 41.15
Price 56 53.89
Resolution 19 53.73
Total - 54.04

IMopatnpeitor avénon oto ypdvo ektéleong o€ OAa Ta GTASIO KOl GTO GUVOMKO YPpOVO.
1.4 Xvunepdouara

Me Bdaon Tig HeTpNOELS SOMOTAOVETOL OTL 1] TOPAAANAN OPYITEKTOVIKY E€Ival YEVIKA TOAD
Tay0TEPN OmMd TN GCEPOKN. X& OAEG TIC TMEPWTMOCEL O YPOVOG EKTEAEONC &€ivol OpKeETA
HIKPOTEPOG,.

H ypfion tov eneepyactn sivor mepimov id1a ektog amd to Resolution mov oty mepintwon
™G TaPAAANANG emelepyaciag 1 xpnon Tov enelepyaotn eivat oodntd pukpdtepn.

2V 7EpInTOOoN TG E100Y®YNS KOBLOTEPNGONG, OTN GEPLOKI OPYLTEKTOVIKT TPOcTifeTan 1)

eMTAEOV KOBLOTEPNON GTO OVTIGTOLYO GTASI0 KOl GTO GUVOMKO Ypdvo ektédeonc. Avtifeta
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OTNV TOPGAANAN OPYLTEKTOVIKT] EMELWN TA OTAOO AELTOVPYOVV TOLTOYPOVO TOPATNPELTOL
avénon og Oha ta oTadw. Avti 1 adEnon g etvar oAy pkpdTepT. Avto cupPaivet ylori
TapOro mov kabvotepel £va 6TASO TEPIGGOTEPA, TAPAAANAL TO VITOAOUTO AEITOLPYOLV KOl
amAd TEPEVOLY AlYO TEPIGGOTEPO Y10 VO TAPOLY UNVLHA. AVTO EYEL GOV OMOTELEGUOL LUKPN
abENOT TOL GLVOAKOL YPOVOL €KTEAEONGC. AVLTO @QaiveTol TEPIGGOTEPO GTNV TEAELTALN
nepintwon mov glodyoviol kabvotepnoelg oe OAd Ta 6Téde. O GUVOAKOG YPOVOG EKTEAEONG
ot ociplokn emeepyacio LEAVETOL SPAPATIKG EVED OTNV TOPAAANAN emelepyacio dgv
mapaTnpeitan peyain avénon.

v mEPINTOON NG TOPOUETPOTOINCNG TOV OMOLTICEMY GTN GEPLOKY  OPYLTEKTOVIKN
mopoTnpEital  pKpdTEP AOENCT TOV GUVOAKOD YPOVOL EKTEAEONG OO TNV TOPAAANAN
apyITEKTOVIKY. AVTO ovpPaivel yoti ta apyeio mov dfaloviar amd ) Paon Kol avTd TOL
yYpdpovtat og oVt KaBMG Kot Ta UvOUATO TOL GTEAVOVTAL EIVOL TOAD TEPIGGOTEPA KOl AVTO
ennpedlel Oha To oTASI0 OTNV TOPAAANAN eneéepyacia. Avtifeta otn oeplaxn enesepyacio
ennpedletotl pOVO 10 aVTIoTOO GTAd0. AVTH €YEl OOV AMOTEAEGUO OU®S LOVO TNV adENOT
oV kb mepintwon Eexmpiotd agod GuVOMKG Kot TAA 1 TapdAANAn emnelepyocio givar
oA TayvTEPN amd T oeplokn. Edikd oty televtaio mapapetponoinon 6mov 1o mAn0og
TOV 0pYEiOV Kol TOV UNVOUATOV givol ovénuévo oe OAN To GTALN, 1 GEPLOKT OPYLITEKTOVIKN
napovctalel avénon 147% evd N mopdAAnin avénon 91%.

Youmepaivetor OTL 1) TAPUAANAN OPYLTEKTOVIKTY LE TNV eViaio oOVPE UMVORATOV givorl KOADTEPN
O€ POVO EKTEAEGNG KOL GE YPTOT) TOV EMEEEPYOOTN], O OAEC TIC MEPMMTMOGELG OO TN GEIPLOKT)

OPYLTEKTOVIKY.

77




Biplioypagia

[1]

[2]

[3]

[4]

[5]

Min Chen, Shiwen Mao, Yunhao Liu. Big Data: A Survey. Springer

Science and Business Media New York 2014

Wu, D., Liu. X, Hebert, S., Gentzsch, W., Terpenny, J. (2015).
Performance Evaluation of Cloud-Based High Performance Computing for
Finite Element Analysis. Proceedings of the ASME 2015 International
Design Engineering Technical Conference & Computers and Information in
Engineering Conference (IDETC/CIE2015), Boston, Massachusetts, U.S.
Wu, D.; Rosen, D.W.; Wang, L.; Schaefer, D. (2015). "Cloud-Based Design
and Manufacturing: A New Paradigm in Digital Manufacturing and Design
Innovation"”. Computer-Aided Design

Peter Mell, Timothy Grance “The NIST Definition of Cloud Computing”,
Computer Security Division, Information Technology Laboratory, National
Institute of Standards and Technology, Gaithersburg, MD 20899-8930,
September

M. Haghighat, S. Zonouz, & M. Abdel-Mottaleb (2015). CloudID:
Trustworthy Cloud-based and Cross-Enterprise Biometric Identification.
Expert Systems with Applications, 42(21), 7905-7916

78




[6]

[7]

[8]

[9]

Gruman, Galen (2008-04-07). "What cloud computing really means".
InfowWorld. Retrieved 2009-06-02

Chhibber, A (2013). "SECURITY ANALYSIS OF CLOUD
COMPUTING". International Journal of Advanced Research in
Engineering and Applied Sciences 2 (3): 2278-6252. Retrieved 27 February
2015

O'Hara, J. "Toward a commodity enterprise middleware”. ACM Queue
2007

"OASIS AMQP version 1.0, section 1.1". OASIS AMQP Technical
Committee. Retrieved 18 June 2012

79




80




Hoapaptyua — HapaOson kwoika, apyciwv

IMapatiBevror To apyeio pe Tov kddka Tov marketplace.

Yeplokn eneéepyooio

TechnicalResolution.py

import pika

import pymongo

from pymongo import MongoClient
import json

#Connect to pipeline db
client = MongoClient ()
db = client.pipeline

#Get collections needed
req = db.reqg

technical = db.technical
treso = db.technicalreso

technicalist=db.technical.find one()
usereg=db.reqg.find one()

#Connect to rabbitmg

connection =

pika.BlockingConnection (pika.ConnectionParameters (host="localhost'))
channel = connection.channel ()

#Declare Business queue

result = channel.queue declare(queue='Business')

queue name = result.method.queue

channel.exchange declare(exchange='MainX', type='topic')

#Technical result
counter = 0 #counter for mongo id
def callback(ch, method, properties, body):
for i in range (0, len(technicalist["database"])):

#time.sleep (0.5)

if technicalist["database"][i]["Type"] ==
usereq["UserRequirements"] ["Service"]["Database"]["Type"] and
technicalist["database"][1]1["OP"] ==
usereq["UserRequirements"] ["Service"] ["Database™]["OP"]:

u=usereq

81




u["Technical"]={"database"
technicalist["database™][1]}

for j in range (O,
len(technicalist["OperationSystem"])):

if technicalist["OperationSystem"][J]1["Type"]

== usereq["UserRequirements"] ["Service"]["OperationSystem"]["Type"]
and technicalist["OperationSystem"][J]["OP"] ==
usereq["UserRequirements"] ["Service"] ["OperationSystem"] ["OP"]:

u["Technical"]['OperationSystem']=technicalist["OperationSystem
"1031
for k in range (0,
len(technicalist["CMS"])):
if technicalist["CMS"][k]["OP"]
== usereq["UserRequirements"]["Service"]["CMS"]["OP"]:

u["Technical™]['CMS']=technicalist["CMS"] [k]
for 1 in range (0,
len(technicalist["Network'"])):
if
technicalist["Network"][1]["Type"] ==
usereq["UserRequirements"] ["Service"] ["Network"]["Type"]:

u["Technical"]['Network']=technicalist["Network"][1]
global counter
counter += 1

u[" id"]=counter
result=treso.insert one(u)

channel.basic publish(exchange='MainX', routing key='skata',
body='"Business'")
print " [x]
Sent to technical reso"

#Waiting for message from user
while "true':
result = channel.queue declare(queue='Technical')
if not result.method.message count ==
method, properties, body =
channel.basic_get (queue='Technical', no_ack=True)
callback(channel, method, properties, body)
result = channel.queue declare(queue='Business')
channel.basic publish(exchange='"",
routing key='Business', body='")
print " [x] Sent tech to business"

BusinessResolution.py

import pika

import pymongo

from pymongo import MongoClient
import json

#Connect to rabbitmg

connection =
pika.BlockingConnection (pika.ConnectionParameters (host="localhost'"))
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channel = connection.channel ()

#Connect to pipeline db
client = MongoClient ()
db = client.pipeline

#Get collections needed
business = db.business

breso = db.businessreso
treso = db.technicalreso

businesslist=db.business.find one()

channel.exchange declare (exchange='MainX', type='topic')
counter = 0 #counter for mongo id
def callback(ch, method, properties, body):
#Business result
for tech in treso.find():

#time.sleep(0.1)

treso.delete many({' id':tech[' id'l})

for i in range(0, len(businesslist['PDatabase'])):

if businesslist['PDatabase'][i]l['id'] ==
tech['Technical']['database']['id"]:
t=tech

t['Business']={'PDatabase':businesslist['PDatabase'][i]}
for j in range (O,
len(businesslist['POperationSystem'])) :
if
businesslist['POperationSystem'][J]['1id"'] ==
tech['Technical']['OperationSystem']['id"']:

t['Business']['POperationSystem']=businesslist['POperationSyste
m'1[3]
for k in range (O,
len(businesslist['PCMS'])):
if
businesslist['PCMS'][k]['id"'] == tech['Technical']J['CMS"']["'id"']:

t['Business']['PCMS']=businesslist['PCMS'] [k]
for 1 in range (O,
len(businesslist['PNetwork'])):
if
businesslist['PNetwork'][1]['id'] ==
tech['Technical']['Network"]['id']:

t['Business']['PNetwork']=businesslist['PNetwork'][1]
global
counter
counter
+= 1

t[' id']l=counter

result=breso.insert one(t)

channel.basic publish(exchange='MainX', routing key='skata',
body="Business')

print
"[x] Business sent to businessreso"
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#Waiting for message from tech unit
while "true":
result = channel.queue declare(queue='Business')
if not result.method.message count ==
method, properties, body =
channel.basic _get (queue='Business', no_ack=True)
callback(channel, method, properties, body)

result = channel.queue declare(queue='Pirce')
channel.basic_publish(exchange='", routing key='Price'
body="")
print " [x] Sent tech to price"
PriceAggregator.py

import pika

import pymongo

from pymongo import MongoClient
import json

import time

#Connect to rabbitmg
connection =

pika.BlockingConnection (pika.ConnectionParameters (host="localhost'"))

channel = connection.channel ()

#Connect to pipeline db
client = MongoClient ()
db = client.pipeline

#Get collections needed
req = db.reqg

breso = db.businessreso
preso = db.pricereso

#Get user requirements
usereg=db.req.find one()
channel.exchange declare(exchange='MainX', type='topic')
counter = 0 #counter for mongo id
def callback(ch, method, properties, body):
#Price result
for bus in breso.find():
breso.delete many({' id':bus[' id'l})
tprice = int(bus['Business']['PDhatabase']['Price']) +
int (bus['Business']['POperationSystem']['Price']) +
int (bus['Business']['PCMS']['Price']) +
int (bus['Business']['PNetwork']['Price'])
if tprice <=
int (usereq['UserRequirements']['Optimization'] ['MAXPrice']):
b=bus
b['Total']={'TotalPrice':tprice}
global counter
counter += 1
b["'" id']=counter
result=preso.insert one(b)
channel.basic_publish(exchange='MainX',
routing key='skata', body='Business')
print "[x] Price sent to resolution"
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#Waiting for message from business unit
while "true":
result = channel.queue declare(queue='Price')
if not result.method.message count ==
method, properties, body =
channel.basic _get (queue='Price', no_ack=True)
callback(channel, method, properties, body)
result = channel.queue declare(queue='Resolution')
channel.basic publish(exchange='",
routing key='Resolution', body='Diavase json zwo')
print " [x] Sent tech to resolution"

FinalResolution.py

import pika

import pymongo

from pymongo import MongoClient
import json

#Connect to rabbitmg

connection =

pika.BlockingConnection (pika.ConnectionParameters (host="localhost'"))
channel = connection.channel ()

#Connect to pipeline db
client = MongoClient ()
db = client.pipeline

#Get collections needed
req = db.reqg

preso = db.pricereso
reso = db.resolution

#Get user requirements
usereg=db.req.find one()

counter = 0 #counter for mongo id
def callback(ch, method, properties, body):
#Resolution!
for pr in preso.find():

#time.sleep(0.1)

preso.delete many({' id':pr[' id']l})

tavailability =
(int(pr['Business']['PDhatabase']['Availability']) +
int(pr['Business']['POperationSystem']['Availability']) +
int(pr['Business']['PCMS']['Availability']) +
int(pr['Business']['PNetwork']['Availability']))/4

if tavailability >=
float (usereq['UserRequirements']['Optimization'] ['MINAvailability']):

tsecurity =
(int(pr['Business']['PDatabase']['Security']) +
int(pr['Business']['POperationSystem']['Security']) +
int(pr['Business']['PCMS']['Security']) +
int(pr['Business']['PNetwork']['Security']))/4
if tsecurity >=
float (usereq['UserRequirements']['Optimization'] ['MINSecurity']):
treputation =

(int (pr['Business']['PDatabase']['Reputation']) +
int(pr['Business']['POperationSystem']['Reputation']) +
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int(pr['Business']['PCMS']['Reputation']) +
int(pr['Business']['PNetwork']['Reputation']))/4
if treputation >=

float (usereq['UserRequirements']['Optimization'] ['MINReputation']):

treliability =
(int(pr['Business']['PDatabase']['Reliability']) +
int(pr['Business']['POperationSystem']['Reliability']) +
int(pr['Business']['PCMS']['Reliability']) +
int(pr['Business']['PNetwork']['Reliability']))/4

if treliability >=
float (usereq['UserRequirements']['Optimization'] ['MINReliability']):

tconfidentiality=0

if
pr['Business']['PDatabase']['Confidentiality'] == 'YES':
tconfidentiality+=1
if
pr['Business'] ['POperationSystem']['Confidentiality'] == 'YES':
tconfidentiality+=1
if
pr['Business']['PCMS']['Confidentiality'] == 'YES':
tconfidentiality+=1
if
pr['Business']['PNetwork']['Confidentiality'] == 'YES':

tconfidentiality+=1

tconfidentiality=tconfidentiality/4
if tconfidentiality >= 0.5:
stconfidentiality='YES'
else:
stconfidentiality="'NO'
if stconfidentiality ==
usereq['UserRequirements'] ['Optimization']['Confidentiality']:
ttotal = 0.3*tavailability
+ 0.6*tsecurity + 0.5*treputation + 0.7*treliability +
0.5*tconfidentiality = 0.005%pr['Total']['TotalPrice']

p=pr
pl['Total']['TotalAvailability']l=int (tavailability)
p['Total"]['TotalSecurity']l=int (tsecurity)
p['Total']['TotalReputation']=int (treputation)
pl['Total']['TotalReliability']=int(treliability)
p['Total'"]['TotalConfidentiality']=stconfidentiality
pl['Total']['TotalTotal ']l=ttotal

global counter

counter += 1

pl' id']=counter

result=reso.insert one(p)

print "[x] Resolution sent
results"

#Waiting for message from price unit

while "true":
result = channel.queue declare(queue='Resolution')
if not result.method.message count ==
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method, properties, body =

channel.basic_get (queue='Resolution', no_ack=True)
callback(channel, method, properties, body)
print " [x] Finished!"

Yeplokn eneéepyooio

QTechnicalResolution.py

import pika

import psutil

import pymongo

from pymongo import MongoClient
import json

#Connect to rabbitmg

connection =

pika.BlockingConnection(pika.ConnectionParameters (host="localhost'))
channel = connection.channel ()

#Connect to pipeline db
client = MongoClient ()
db = client.pipeline

#Get collections needed
req = db.reqg

technical = db.technical
treso = db.technicalreso

technicalist=db.technical.find one()
usereg=db.req.find one()

#Technical result
def callback(ch, method, properties, body):
counter = 0 #counter for mongo id
for i in range (0, len(technicalist["database"])):
#time.sleep (0.5)
if technicalist["database"][i]["Type"] ==
usereq["UserRequirements"] ["Service"]["Database"]["Type"] and
technicalist["database"][1i]["0OP"] ==
usereq["UserRequirements"] ["Service"] ["Database™]["OP"]:
u=usereq
u["Technical"]={"database"
technicalist["database™][1i]}
for j in range (O,
len(technicalist["OperationSystem™])):
if technicalist["OperationSystem"]1[j]1["Type"]
== usereq["UserRequirements"]["Service"]["OperationSystem"]["Type"]
and technicalist["OperationSystem"][J]["OP"] ==
usereq["UserRequirements"] ["Service"] ["OperationSystem"] ["OP"]:

u["Technical"]['OperationSystem']=technicalist["OperationSystem
"1031
for k in range (0,
len(technicalist["CMS"])) :
if technicalist["CMS"][k]["OP"]
== usereq["UserRequirements"] ["Service"]["CMS"]["OP"]:
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u["Technical™]['CMS']=technicalist["CMS"] [k]
for 1 in range (0,
len(technicalist["Network™])) :
if
technicalist["Network"][1]["Type"] ==
usereq["UserRequirements"] ["Service"] ["Network"]["Type"]:

u["Technical"]['Network']=technicalist["Network"][1]
counter += 1

u[" id"]=counter

result=treso.insert one(u)
print counter

channel.basic publish(exchange='MainX', routing key='tech',
body='"Technical')

while "true':
result = channel.queue declare (queue='TechnicalQ")
if not result.method.message count ==
method, properties, body =
channel.basic_get (queue='TechnicalQ', no_ack=True)
callback(channel, method, properties, body)

QBusinessResolution.py

import pika

import pymongo

from pymongo import MongoClient
import json

#Connect to rabbitmg

connection =

pika.BlockingConnection(pika.ConnectionParameters (host="localhost'))
channel = connection.channel ()

channel.exchange declare(exchange='MainX', type='topic')

result = channel.queue declare(queue="BusinessQ")#, exclusive=True,
arguments=args)

queue name = result.method.queue

channel.queue bind(exchange='MainX', queue=queue name,
routing key='tech')

client = MongoClient ()
db = client.pipeline

#Get collections needed
business = db.business

breso = db.businessreso
treso = db.technicalreso
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businesslist=business.find one()

print ' [*] Business waiting for messages. To exit press CTRL+C'
counter = 0 #counter for mongo id
def callback(ch, method, properties, body):
if treso.count()>0:
for tech in treso.find():
#ftime.sleep (0.1)
treso.delete many({' id':tech[' 1d'l})

for i in range(0, len(businesslist['PDatabase'])):

if businesslist['PDatabase'][i]['1id'] ==
tech['Technical']['database']['id"]:
t=tech

t['Business']={'PDatabase':businesslist['PDatabase'][i]}
for j in range (O,
len(businesslist['POperationSystem'])) :
if
businesslist['POperationSystem'][J]['1d"'] ==
tech['Technical']['OperationSystem']['id']:

t['Business']['POperationSystem']=businesslist['POperationSyste

m'1[3]
for k in range (0,
len(businesslist['PCMS'])):
if
businesslist['PCMS'][k]['id"'] == tech['Technical']J['CMS"']["id"]:

t['Business']['PCMS']=businesslist['PCMS'] [k]
for 1 in
range (0, len(businesslist['PNetwork'])):
if
businesslist['PNetwork'][1]['id'] ==
tech['Technical']['Network']J['id']:
t['Business']['PNetwork']=businesslist['PNetwork'][1]
global counter
global flag
counter += 1
t[' id']=counter
result=breso.insert one(t)

print counter

channel.basic publish(exchange='MainX', routing key='price',
body='"Business')

while "true":
result = channel.queue declare(queue="BusinessQ")#,
exclusive=True, arguments=args)
if not result.method.message count ==
method, properties, body =
channel.basic get(queue='BusinessQ', no_ack=True)
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callback(channel, method, properties, body)

QPriceAggregator.py

import pika

import pymongo

from pymongo import MongoClient
import json

#Connect to rabbitmg

connection =

pika.BlockingConnection (pika.ConnectionParameters (host="localhost'"))
channel = connection.channel ()

channel.exchange declare(exchange='MainX', type='topic')

result = channel.queue declare(queue="PriceQ")#, exclusive=True,
arguments=args)

queue name = result.method.queue

channel.queue bind(exchange='MainX', queue=queue name,
routing key='price')

#Connect to pipeline db
client = MongoClient ()
db = client.pipeline

#Get collections needed
req = db.reqg

breso = db.businessreso
preso = db.pricereso

#Get user requirements
usereg=db.req.find one()

print ' [*] Price waiting for messages. To exit press CTRL+C'

counter = 0 #counter for mongo id
def callback(ch, method, properties, body):
if breso.count ()>0:
for bus in breso.find():
breso.delete many({' id':bus[' 1d'l})
tprice = int(bus['Business']['PDatabase']['Price’'])
+ int(bus['Business']['POperationSystem']['Price']) +
int(bus['Business']['PCMS']['Price']) +
int(bus['Business']['PNetwork']['Price'])
if tprice <=
int (usereq['UserRequirements'] ['Optimization'] ['MAXPrice']):
b=bus
b['Total']={'TotalPrice':tprice}
global counter
global flag
counter += 1
b["'" id']=counter
result=preso.insert one(b)
print counter
channel.basic publish(exchange='MainX',
routing key='resolution', body='Price')

while "true":
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result = channel.queue declare(queue="PriceQ")#, exclusive=True,
arguments=args)
if not result.method.message count ==
method, properties, body = channel.basic get(queue='PriceQ',
no_ack=True)
callback(channel, method, properties, body)

QFinalResolution.py

import pika

import pymongo

from pymongo import MongoClient
import json

#Connect to rabbitmg

connection =

pika.BlockingConnection (pika.ConnectionParameters (host="localhost'"))
channel = connection.channel ()

channel.exchange declare(exchange='MainX', type='topic')

result = channel.queue declare(queue="ResolutionQ")#, exclusive=True,
arguments=args)

queue name = result.method.queue

channel.queue bind(exchange='MainX', queue=queue name,
routing key='resolution')

#Connect to pipeline db
client = MongoClient ()
db = client.pipeline

#Get collections needed
req = db.reqg

preso = db.pricereso
reso = db.resolution

#Get user requirements
usereg=db.req.find one()

print ' [*] Resolution waiting for messages. To exit press CTRL+C'

counter = 0 #counter for mongo id
def callback(ch, method, properties, body):
if preso.count()>0:
for pr in preso.find():
preso.delete many({' id':pr[' id'l})
tavailability =
(int(pr['Business']['PDatabase']['Availability']) +
int(pr['Business']['POperationSystem']['Availability']) +
int(pr['Business']['PCMS']['Availability']) +
int(pr['Business']['PNetwork']['Availability']))/4
if tavailability >=
float (usereq['UserRequirements'] ['Optimization'] ['MINAvailability']):
tsecurity =
(int(pr['Business']['PDatabase']['Security']) +
int(pr['Business']['POperationSystem']['Security']) +
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int(pr['Business']['PCMS']['Security']) +
int(pr['Business']['PNetwork']['Security']))/4
if tsecurity >=
float (usereq['UserRequirements']['Optimization'] ['MINSecurity']):
treputation =
(int(pr['Business']['PDatabase']['Reputation']) +
int(pr['Business']['POperationSystem']['Reputation']) +
int(pr['Business']['PCMS']['Reputation']) +
int(pr['Business']['PNetwork']['Reputation']))/4
if treputation >=
float (usereq['UserRequirements']['Optimization'] ['MINReputation']):
treliability =
(int(pr['Business']['PDatabase']['Reliability']) +
int(pr['Business']['POperationSystem']['Reliability']) +
int(pr['Business']['PCMS']['Reliability']) +
int(pr['Business']['PNetwork']['Reliability']))/4
if treliability >=
float (usereq['UserRequirements']['Optimization'] ['MINReliability']):
tconfidentiality=0

if
pr['Business'] ['PDatabase']['Confidentiality'] == 'YES':
tconfidentiality+=1
if
pr['Business']['POperationSystem']['Confidentiality'] == 'YES':
tconfidentiality+=1
if
pr['Business']['PCMS']['Confidentiality'] == 'YES':
tconfidentiality+=1
if
pr['Business']['PNetwork']['Confidentiality'] == 'YES':

tconfidentiality+=1

tconfidentiality=tconfidentiality/4
if tconfidentiality >= 0.5:

stconfidentiality='YES'
else:

stconfidentiality="NO'
if stconfidentiality ==

usereq|['UserRequirements'] ['Optimization']['Confidentiality']:

ttotal =
0.3*tavailability + 0.6*tsecurity + 0.5*treputation +
0.7*treliability + 0.5*tconfidentiality -
0.005*pr['Total']['TotalPrice']

p=pr

pl['Total']['TotalAvailability']l=int(tavailability)
p['Total']['TotalSecurity']l=int (tsecurity)
p['Total']['TotalReputation']=int (treputation)
pl['Total']['TotalReliability']=int(treliability)
p['Total']['TotalConfidentiality']=stconfidentiality
p['Total"]['TotalTotal']l=ttotal

global counter
counter += 1
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pl' id']=counter

result=reso.insert one(p)
#ftime.sleep (1)
print " ([x] Resolution
sent results to mongo"
else:
print "Rejected"
else:
print "Rejected”
else:
print "Rejected”
else:
print "Rejected"
else:
print "Rejected”

#Waiting for message from price unit
while "true'":
result = channel.queue declare(queue="ResolutionQ")#,
exclusive=True, arguments=args)
if not result.method.message count ==
method, properties, body =
channel.basic_get (queue='ResolutionQ', no_ack=True)
callback(channel, method, properties, body)

To apyeio exkivnong tng dadikaciog

Initiate.py

import pika

import pymongo

from pymongo import MongoClient
import json

connection =
pika.BlockingConnection (pika.ConnectionParameters (host="localhost'))
channel = connection.channel ()

result = channel.queue declare(queue='Technical')
channel.basic publish(exchange='"', routing key='Technical', body='")
print " [x] Sent tech to technical"

To apyeio eilcaymyng apyeiov JSON ot MongoDB

Initiate.py

import pika

import pymongo

from pymongo import MongoClient
import json

#Connect to pipeline db
client = MongoClient ()
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db = client.pipeline

#Get collections needed
i=db.req

with open('usereqg.json') as data file:
data = json.load(data file)
result=i.insert one(data)

Ta JSON apysio. yio TI§ OTOUTNGELS TOV YPNOTH, TO TEXVIKG YOPOKTNPIOTIKA Kot To

EMYEPNUATIKE YOPOKTNPIGTIKA TOV VINPECLOV.

UserRequirements.json

{

"UserRequirements":{
"Optimization™: {
"MAXPrice":"3000",
"MINAvailability":"90",
"MINSecurity":"2",
"MINReputation":"5",
"MINReliability":"4",
"Confidentiality":"YES"
b,
"Service": {
"Database": {
"OP":"x86",
"Type" :"SQL"
b,
"OperationSystem": {
"Type":"Linux",
"OP":"x86"

"CMS": {
IIOP" : "X86"

"Network": {

"Type" : "COppe]f"
}

TechnicalList.json

{
"database": [

{
"id":"1002003201",
"name" :"MySQL 5.3 Cluster",
HOPH : HX86H ,
HType" : "SQL"

},

{

"id":"1002003202",
"name" :"Apache Derby",
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"OPp": "X86" ,
"Type" . "SQL"

"id":"1002003203",
"name" :"MariaDB",
"OP" : "X86" ,

llTypell : IISQLII

"id":"1002003204",
"name" :"MariaDB",
IIOPII : "X64" ,

llTypell : IISQLII

"id":"1002003205",
"name" :"PostgreSQL",
IIOPII : "X86" ,

"Type" : "SQL"

"id":"1002003206",
"name" :"IBM DB2",
"OP" : "x86" ,

"Type" : "SQL"

"id":"1002003207",
"name":"Amazon SimpleDB",
"OP" : "x86" ,

"Type" : "NOSQL"

"id":"1002003208",

"name" :"Microsoft SQL Server",
"OP" : "x86" ,

HTypeH : HSQLH

"id":"1002003209",

"name" :"Microsoft SQL Server",
HOPH : HX64H ,

HTypeH : HSQLH

"id":"1002003210",
"name" :"IBM Informix",
HOPH : HX64H ,

llTypell : IINOSQLII

"id":"1002003211",
"name":"Amazon SimpleDB",
IIOPII : llx64ll ,

llTypell : "NOSQL"

"id":"1002003212",
"name" :"Cassandra",
IIOPII : "X86" ,
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"Type":"NOSQL"

"id":"1002003213",

"name" : "MongoDB 3.06",

"OPp": "X86" ,
"Type":"NOSQL"

"id":"1002003214",
"name" :"Cassandra",
"OP" : "X64" ,

llTypell : "NOSQL"

"id":"1002003215",
"name" : "MonetDB",
IIOPII : "X86" ,

llTypell : IINOSQLII

"id":"1002003216",
"name" : "MongoDB",
IIOPII : "X86" ,

"Type" : "NOSQL"

"id":"1002003217",
"name" : "MongoDB",
"OP" : "x64" ,

"Type" : "NOSQL"

"id":"1002003218",
"name" :"CouchDB",
"OP" : "x86" ,

"Type" : "NOSQL"

"id":"1002003219",
"name" :"DynamoDB",
"OP" : "x86" ,

HTypeH : "NOSQL"

"id":"1002003220",
"name" :"Azure Table
HOPH : HX86H ,

HTypeH : HNOSQLH

"id":"1002003221",
"name" :"Aerospike",
HOPH : HX86H ,

llTypell : "NOSQL"

"id":"1002003222",
"name" :"Voldemort",
IIOPII : "X64" ,

llTypell : "NOSQL"

Storage",
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1,

"id":"1002003223",
"name" : "Neo4dJ",
"OP" : "X64" ,

"Type" : "NOSQL"

"id":"1002003224",
"name" :"FatDB",
HOP" : "X64" ,

"Type" : "NOSQL"

"id":"1002003225",
"name" :"CortexDB",
"OP" : "x64" ,

llTypell : IINOSQLII

"id":"1002003226",
"name" :"Trinity",
"OP" : "X64" ,

"Type" : "NOSQL"

"id":"1002003227",
"name" :"Trinity",
IIOP" : "X86" ,

"Type" : "NOSQL"

"id":"1002003228",
"name" :"FatDB",
"OP" : "x86" ,

"Type" : "NOSQL"

"id":"1002003229",
"name" :"CortexDB",
"OP" : "x86" ,

"Type" : "NOSQL"

"id":"1002003230",
"name" :"Neo4J",
IIOPII : "X86" ,

HTypeH : HNOSQLH

"OperationSystem": [

{

"id":"2002003201",
"Distribution":"Debian",
"Type":"Linux",

IIOPII : llx86ll

"id":"2002003202",
"Distribution":"RedHat",
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1,

"CMS" :

"Type":"Linux",
"OP" : "X64"

"id":"2002003203",
"Distribution":"8.1",
"Type":"Windows",
IIOPII : "X64"

"id":"2002003204",
"Distribution":"10",
"Type":"Windows",
IIOPII : IIX86II

"id":"2002003205",
"Distribution":"10",
"Type":"Windows",
"OP" : "x64"

"id":"2002003206",

"Distribution":"10.11:

"Type":"MacOS X",
"OP" : "x64"

"id":"2002003207",

"Distribution":"10.10:

"Type":"MacOS X",
"OP" : "x64"

"id":"2002003208",
"Distribution":"10.9:
"Type":"MacOS X",
HOPH : HX64H

"id":"2002003209",
"Distribution":"10.6:
"Type":"MacOS X",
HOPH : HX64H

"id":"2002003210",

El Capitan",

Yosemite",

Mavericks",

Snow Leopard",

"Distribution":"OpenSuSe 42.1",

"Type":"Linux",
IIOPII : "X86"

"id":"3002003201",
"Name":"Drupal 7",
"OP" . "x86"

"id":"3002003202",
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1,

"Network":

{

by

"Name" :"Drupal 8 beta
"OP" : "X86"

"id":"3002003203",
"Name" :"Drupal 9 beta
"OP" : "X86"

"id":"3002003204",
"Name" :"Drupal 9 beta
"OP" : "X64"

"id":"3002003205",
"Name" :"Drupal 8 beta
"OP" : "x64"

"id":"3002003206",
"Name" :"Joomla 3",
"OP" : "x86"

"id":"3002003207",
"Name" :"Joomla 3",
"OP" : "x64"

"id":"3002003208",

"Name" : "WordPress 3.2.

"OP" : "X86"

"id":"3002003209",

"Name" : "WordPress 3.2.

"OP" : "X64"

"id":"3002003210",

1!1’

1!1’

1!1’

l",

l",

l",

"Name" : "WordPress 3.2",

"OP" : "X64"

"id":"4002003201",

"Name" : "ADSL Connection",

"Type" : "Coppe]f"

"id":"4002003202",

"Name" :"VDSL Connection",

"Type" : "Coppe]f"

"id":"4002003203",
"Name" :
"Type":"fiber"

"VDSL Connection",
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BusinessL.ist.json

{

"PDatabase":

{

"id":"4002003204",
"Name" :"T3 Connection",
"Type":"fiber"

"id":"4002003205",
"Name" :"ADSL2+ Connection",
"Type":"fiber"

[

"id":"1002003201",

"ServiceProvider":"Oracle Provider",

"DName" :"MySQL 5.3 Cluster",
"Availability":"95",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"1000"

"id":"1002003201",
"ServiceProvider":"Amazon",
"DName" :"MySQL 5.3 Cluster",
"Availability":"97",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"1100"

"id":"1002003201",

"ServiceProvider":"SalesForge",

"DName":"MySQL 5.3 Cluster",
"Availability":"93",
"Security":"5",
"Reputation":"5",
"Reliability":"3",
"Confidentiality":"NO",
"Price":"900"

"id":"1002003201",

"ServiceProvider":"SalesForge",

"DName":"MySQL 5.3 Cluster",
"Availability":"93",
"Security":"5",
"Reputation":"5",
"Reliability":"3",
"Confidentiality":"NO",
"Price":"900"
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"id":"1002003202",
"ServiceProvider":"SalesForge",
"DName" : "Apache Derby",
"Availability":"93",
"Security":"5",
"Reputation":"5",
"Reliability":"3",
"Confidentiality":"NO",
"Price":"900"

"id":"1002003202",
"ServiceProvider" :"Amazon",
"DName" :"Apache Derby",
"Availability":"97",
"Security":"4",
"Reputation":"5",
"Reliability":"2",
"Confidentiality":"YES",
"Price":"800"

"id":"1002003202",
"ServiceProvider":"Cloudera",
"DName" :"Apache Derby",
"Availability":"90",
"Security":"5",
"Reputation":"3",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"700"

"id":"1002003202",
"ServiceProvider" :"VMWare",
"DName" : "Apache Derby",
"Availability":"91",
"Security":"4",
"Reputation":"3",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"760"

"id":"1002003202",
"ServiceProvider":"RackSpace",
"DName" : "Apache Derby",
"Availability":"98",
"Security":"4",
"Reputation":"2",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"860"

"id":"1002003203",
"ServiceProvider":"RackSpace",
"DName" :"MariaDB",
"Availability":"95",
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by

"Security":"4",
"Reputation":"2",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"860"

"id":"1002003203",
"ServiceProvider":"Amazon",
"DName" : "MariaDB",
"Availability":"80",
"Security":"4",
"Reputation":"3",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"960"

"id":"1002003204",
"ServiceProvider":"RackSpace",
"DName" : "MariaDB",
"Availability":"95",
"Security":"4",
"Reputation":"2",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"860"

"id":"1002003204",
"ServiceProvider" :"Amazon",
"DName" :"MariaDB",
"Availability":"80",
"Security":"4",
"Reputation":"3",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"960"

"id":"1002003205",
"ServiceProvider":"Amazon",
"DName" : "PostgreSQL",
"Availability":"90",
"Security":"5",
"Reputation":"3",
"Reliability":"3",
"Confidentiality":"NO",
"Price":"1260"

"id":"1002003205",
"ServiceProvider":"VMWare",
"DName" :"PostgreSQL",
"Availability"™:"91",
"Security":"3",
"Reputation":"2",
"Reliability":"3",
"Confidentiality":"NO",
"Price":"680"
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"id":"1002003205",
"ServiceProvider":"RedHat",
"DName" :"PostgreSQL",
"Availability":"98",
"Security":"5",
"Reputation":"2",
"Reliability":"3",
"Confidentiality":"NO",
"Price":"900"

"id":"1002003206",
"ServiceProvider":"RedHat",
"DName" :"IBM DB2",
"Availability":"94",
"Security":"5",
"Reputation":"2",
"Reliability":"5",
"Confidentiality":"YES",
"Price":"1900"

"id":"1002003206",
"ServiceProvider":"RackSpace",
"DName":"IBM DB2",
"Availability":"97",
"Security":"4",
"Reputation":"5",
"Reliability":"5",
"Confidentiality":"YES",
"Price":"2900"

"id":"1002003206",
"ServiceProvider":"IBM",
"DName" :"IBM DB2",
"Availability":"98",
"Security":"5",
"Reputation":"5",
"Reliability":"5",
"Confidentiality":"YES",
"Price":"3300"

"id":"1002003207",
"ServiceProvider" :"Amazon",
"DName" :"Amazon SimpleDB",
"Availability":"66",
"Security":"3",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"300"

"id":"1002003208",
"ServiceProvider":"Microsoft",
"DName" :"Microsoft SQL Server",
"Availability":"77",
"Security":"4",
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"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"1200"

"id":"1002003209",

"ServiceProvider":"Microsoft",
"DName" :"Microsoft SQL Server",

"Availability":"77",
"Security":"4",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"1200"

"id":"1002003210",

"ServiceProvider":"Citrix",

"DName" :"IBM Informix",
"Availability":"87",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"2200"

"id":"1002003210",
"ServiceProvider":"IBM",
"DName" :"IBM Informix",
"Availability":"89",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"2000"

"id":"1002003211",

"ServiceProvider":"Amazon",

"DName" :"Amazon SimpleDB",
"Availability":"79",
"Security":"4",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"500"

"id":"1002003212",

"ServiceProvider" :"Amazon",

"DName" :"Cassandra",
"Availability":"83",
"Security":"4",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"800"
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"id":"1002003212",
"ServiceProvider":"IBM",
"DName" :"Cassandra",
"Availability":"87",
"Security":"3",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"870"

"id":"1002003212",
"ServiceProvider":"FaceBook",
"DName" :"Cassandra",
"Availability":"84",
"Security":"4",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"570"

"id":"1002003213",
"ServiceProvider":"IBM",
"DName" : "MongoDB 3.06",
"Availability":"89",
"Security":"3",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"999"

"id":"1002003214",
"ServiceProvider" :"Amazon",
"DName":"Cassandra",
"Availability":"77",
"Security":"5",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"700"

"id":"1002003214",
"ServiceProvider":"SalesForge",
"DName" : "Cassandra",
"Availability":"83",
"Security":"4",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"800"

"id":"1002003214",
"ServiceProvider":"IBM",
"DName" :"Cassandra",
"Availability":"87",
"Security":"3",
"Reputation":"3",
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"Reliability":"4",
"Confidentiality":"YES",
"Price":"870"

"id":"1002003214",

"ServiceProvider" :"FaceBook",

"DName" :"Cassandra",
"Availability":"84",
"Security":"4",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"570"

"id":"1002003215",

"ServiceProvider":"FaceBook",

"DName" : "MonetDB",
"Availability":"55",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"910"

"id":"1002003215",

"ServiceProvider":"VMWare",

"DName" : "MonetDB",
"Availability":"55",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"930"

"id":"1002003216",

"ServiceProvider":"Citrix",

"DName" : "MongoDB",
"Availability":"88",
"Security":"1",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"200"

"id":"1002003216",

"ServiceProvider":"RedHat",

"DName" : "MongoDB",
"Availability":"89",
"Security":"2",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"240"

"id":"1002003216",
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"ServiceProvider":"RackSpace",
"DName" : "MongoDB",
"Availability":"88",
"Security":"1",
"Reputation":"2",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"190"

"id":"1002003216",
"ServiceProvider":"10Gen",
"DName" : "MongoDB",
"Availability":"90",
"Security":"2",
"Reputation":"4",
"Reliability":"5",
"Confidentiality":"YES",
"Price":"220"

"id":"1002003216",
"ServiceProvider":"BlueHost",
"DName" : "MongoDB",
"Availability":"98",
"Security":"2",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"100"

"id":"1002003217",
"ServiceProvider":"Citrix",
"DName" : "MongoDB",
"Availability":"88",
"Security":"1",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"200"

"id":"1002003217",
"ServiceProvider":"RackSpace",
"DName" : "MongoDB",
"Availability":"88",
"Security":"1",
"Reputation":"2",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"190"

"id":"1002003217",
"ServiceProvider":"10Gen",
"DName" : "MongoDB",
"Availability":"90",
"Security":"2",
"Reputation":"4",
"Reliability":"5",
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"Confidentiality":"YES",
"Price":"220"

"id":"1002003217",
"ServiceProvider":"BlueHost",
"DName" : "MongoDB",
"Availability":"98",
"Security":"2",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"100"

"id":"1002003218",
"ServiceProvider" :"BlueHost",
"DName" : "CouchDB",
"Availability":"68",
"Security":"3",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"300"

"id":"1002003219",
"ServiceProvider":"Amazon",
"DName" : "DynamoDB",
"Availability":"53",
"Security":"1",
"Reputation":"2",
"Reliability":"5",
"Confidentiality":"YES",
"Price":"300"

"id":"1002003219",
"ServiceProvider":"RedHat",
"DName" : "DynamoDB",
"Availability":"63",
"Security":"2",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"500"

"id":"1002003220",
"ServiceProvider":"Microsoft",
"DName":"Azure Table Storage",
"Availability":"23",
"Security":"2",
"Reputation":"2",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"1600"

"id":"1002003221",
"ServiceProvider" :"Amazon",

108




"DName" :"Aerospike",
"Availability":"63",
"Security":"4",
"Reputation":"2",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"600"

"id":"1002003221",

"ServiceProvider" :"VMWare",

"DName" :"Aerospike",
"Availability":"90",
"Security":"4",
"Reputation":"3",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"700"

"id":"1002003221",

"ServiceProvider":"OpenShift",

"DName" :"Aerospike",
"Availability":"92",
"Security":"4",
"Reputation":"3",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"710"

"id":"1002003222",

"ServiceProvider":"Amazon",

"DName" :"Voldemort",
"Availability":"88",
"Security":"4",
"Reputation":"2",
"Reliability":"3",
"Confidentiality":"NO",
"Price":"210"

"id":"1002003222",

"ServiceProvider":"Google",

"DName" : "Voldemort",
"Availability":"90",
"Security":"4",
"Reputation":"2",
"Reliability":"3",
"Confidentiality":"NO",
"Price":"240"

"id":"1002003223",

"ServiceProvider":"Google",

"DName" : "Neo4J",
"Availability":"78",
"Security":"1",
"Reputation":"5",
"Reliability":"2",
"Confidentiality":"NO",
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"Price":"310"

"id":"1002003223",
"ServiceProvider" :"Amazon",
"DName" : "NeodJ",
"Availability":"72",
"Security":"1",
"Reputation":"5",
"Reliability":"2",
"Confidentiality":"YES",
"Price":"320"

"id":"1002003223",
"ServiceProvider":"RackSpace",
"DName" : "NeodJ",
"Availability":"62",
"Security":"4",
"Reputation":"4",
"Reliability":"2",
"Confidentiality":"YES",
"Price":"220"

"id":"1002003223",
"ServiceProvider":"RedHat",
"DName" : "NeodJ",
"Availability":"52",
"Security":"4",
"Reputation":"4",
"Reliability":"5",
"Confidentiality":"YES",
"Price":"280"

"id":"1002003230",
"ServiceProvider":"Google",
"DName" : "NeodJ",
"Availability":"78",
"Security":"1",
"Reputation":"5",
"Reliability":"2",
"Confidentiality":"NO",
"Price":"310"

"id":"1002003230",
"ServiceProvider":"Amazon",
"DName" : "Neo4J",
"Availability":"72",
"Security":"1",
"Reputation":"5",
"Reliability":"2",
"Confidentiality":"YES",
"Price":"320"

"id":"1002003230",
"ServiceProvider":"RackSpace",
"DName" : "Neo4dJ",
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"Availability":"62",
"Security":"4",
"Reputation":"4",
"Reliability":"2",
"Confidentiality":"YES",
"Price":"220"

"id":"1002003230",
"ServiceProvider":"RedHat",
"DName" : "NeodJ",
"Availability":"52",
"Security":"4",
"Reputation":"4",
"Reliability":"5",
"Confidentiality":"YES",
"Price":"280"

"id":"1002003224",
"ServiceProvider" :"Amazon",
"DName" :"FatDB",
"Availability":"42",
"Security":"4",
"Reputation":"4",
"Reliability":"2",
"Confidentiality":"YES",
"Price":"380"

"id":"1002003224",
"ServiceProvider":"OpenShift",
"DName" :"FatDB",
"Availability":"42",
"Security":"3",
"Reputation":"4",
"Reliability":"2",
"Confidentiality":"YES",
"Price":"310"

"id":"1002003224",
"ServiceProvider":"RedHat",
"DName" :"FatDB",
"Availability":"62",
"Security":"1",
"Reputation":"4",
"Reliability":"2",
"Confidentiality":"NO",
"Price":"220"

"id":"1002003228",
"ServiceProvider":"Amazon",
"DName" :"FatDB",
"Availability":"42",
"Security":"4",
"Reputation":"4",
"Reliability":"2",
"Confidentiality":"YES",
"Price":"380"
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"id":"1002003228",
"ServiceProvider":"OpenShift",
"DName" :"FatDB",
"Availability":"42",
"Security":"3",
"Reputation":"4",
"Reliability":"2",
"Confidentiality":"YES",
"Price":"310"

"id":"1002003228",
"ServiceProvider":"RedHat",
"DName" :"FatDB",
"Availability":"62",
"Security":"1",
"Reputation":"4",
"Reliability":"2",
"Confidentiality":"NO",
"Price":"220"

"id":"1002003225",
"ServiceProvider":"Google",
"DName" :"CortexDB",
"Availability":"77",
"Security":"4",
"Reputation":"4",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"320"

"id":"1002003225",
"ServiceProvider" :"BlueHost",
"DName" :"CortexDB",
"Availability":"87",
"Security":"2",
"Reputation":"4",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"120"

"id":"1002003225",
"ServiceProvider":"RackSpace",
"DName" :"CortexDB",
"Availability":"81",
"Security":"2",
"Reputation":"1",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"360"

"id":"1002003229",
"ServiceProvider":"Google",
"DName" :"CortexDB",
"Availability":"77",
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}
1,

"Security":"4",
"Reputation":"4",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"320"

"id":"1002003229",
"ServiceProvider":"BlueHost",
"DName" :"CortexDB",
"Availability":"87",
"Security":"2",
"Reputation":"4",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"120"

"id":"1002003229",
"ServiceProvider":"RackSpace",
"DName" :"CortexDB",
"Availability":"81",
"Security":"2",
"Reputation":"1",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"360"

"id":"1002003227",
"ServiceProvider" :"Amazon",
"DName" :"Trinity",
"Availability":"89",
"Security":"2",
"Reputation":"4",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"160"

"id":"1002003226",
"ServiceProvider":"Amazon",
"DName":"Trinity",
"Availability":"89",
"Security":"2",
"Reputation":"4",
"Reliability":"3",
"Confidentiality":"YES",
"Price":"160"

"POperationSystem": [

{

"id":"2002003201",
"ServiceProvider" :"Amazon",
"Availability":"99",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"100"
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by

"id":"2002003202",

"ServiceProvider" :"Amazon",

"Availability":"99",
"Security":"5",
"Reputation":"5",
"Reliability":"5",
"Confidentiality":"YES",
"Price":"300"

"id":"2002003202",

"ServiceProvider":"RedHat",

"Availability":"91",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"500"

"id":"2002003202",

"ServiceProvider":"SalesForge",

"Availability":"88",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"440"

"id":"2002003203",

"ServiceProvider":"Amazon",

"Availability":"69",
"Security":"5",
"Reputation":"5",
"Reliability":"5",
"Confidentiality":"YES",
"Price":"500"

"id":"2002003203",

"ServiceProvider":"Microsoft",

"Availability":"91",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"500"

"id":"2002003203",

"ServiceProvider":"VMWare",

"Availability":"78",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"540"
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"id":"2002003204",
"ServiceProvider":"Amazon",
"Availability":"73",
"Security":"3",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"500"

"id":"2002003204",
"ServiceProvider":"Microsoft",
"Availability":"91",
"Security":"3",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"400"

"id":"2002003204",
"ServiceProvider":"VMWare",
"Availability":"78",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"440"

"id":"2002003205",
"ServiceProvider":"Amazon",
"Availability":"73",
"Security":"3",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"500"

"id":"2002003205",
"ServiceProvider":"Microsoft",
"Availability":"91",
"Security":"3",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"400"

"id":"2002003205",
"ServiceProvider":"VMWare",
"Availability":"78",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"440"
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"id":"2002003206",

"ServiceProvider" :"VMWare",

"Availability":"78",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"740"

"id":"2002003206",

"ServiceProvider" :"VMWare",

"Availability":"78",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"700"

"id":"2002003206",

"ServiceProvider" :"Amazon",

"Availability":"78",
"Security":"5",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"410"

"id":"2002003207",

"ServiceProvider" :"VMWare",

"Availability":"78",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"640"

"id":"2002003207",

"ServiceProvider" :"VMWare",

"Availability":"78",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"600"

"id":"2002003207",

"ServiceProvider" :"Amazon",

"Availability":"78",
"Security":"5",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"400"

"id":"2002003208",
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"ServiceProvider" :"VMWare",

"Availability":"78",
"Security":"3",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"540"

"id":"2002003208",

"ServiceProvider" :"VMWare",

"Availability":"78",
"Security":"3",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"400"

"id":"2002003208",

"ServiceProvider" :"Amazon",

"Availability":"78",
"Security":"2",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"400"

"id":"2002003209",

"ServiceProvider" :"VMWare",

"Availability":"78",
"Security":"2",
"Reputation":"4",
"Reliability":"2",
"Confidentiality":"YES",
"Price":"330"

"id":"2002003209",

"ServiceProvider" :"VMWare",

"Availability":"78",
"Security":"5",
"Reputation":"4",
"Reliability":"2",
"Confidentiality":"NO",
"Price":"300"

"id":"2002003209",

"ServiceProvider" :"Amazon",

"Availability":"78",
"Security":"5",
"Reputation":"3",
"Reliability":"2",
"Confidentiality":"YES",
"Price":"200"

"id":"2002003210",

"ServiceProvider" :"Amazon",

117




"Availability":"78",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"230"

"id":"2002003210",
"ServiceProvider" :"Amazon",
"Availability":"78",
"Security":"5",
"Reputation":"3",
"Reliability":"5",
"Confidentiality":"YES",
"Price":"270"

"id":"2002003210",
"ServiceProvider" :"Amazon",
"Availability":"78",
"Security":"5",
"Reputation":"3",
"Reliability":"2",
"Confidentiality":"NO",
"Price":"210"

"id":"2002003210",
"ServiceProvider" :"VMWare",
"Availability":"78",
"Security":"5",
"Reputation":"5",
"Reliability":"2",
"Confidentiality":"NO",
"Price":"410"

"id":"2002003210",
"ServiceProvider" :"VMWare",
"Availability":"78",
"Security":"5",
"Reputation":"3",
"Reliability":"5",
"Confidentiality":"YES",
"Price":"440"
}
1,
"PCMS": [
{

"id":"3002003201",
"ServiceProvider":"Drupal Inc",
"Availability":"90",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"100"

"id":"3002003201",

118




"ServiceProvider":"Drupal Inc",

"Availability":"92",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"150"

"id":"3002003202",

"ServiceProvider":"Drupal Inc",

"Availability":"90",
"Security":"5",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"90"

"id":"3002003202",

"ServiceProvider":"Drupal Inc",

"Availability":"92",
"Security":"5",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"90"

"id":"3002003203",

"ServiceProvider":"Drupal Inc",

"Availability":"90",
"Security":"5",
"Reputation":"3",
"Reliability":"5",
"Confidentiality":"YES",
"Price":"200"

"id":"3002003203",
"ServiceProvider":"HostGator",
"Availability":"89",
"Security":"5",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"190"

"id":"3002003204",

"ServiceProvider":"Drupal Inc",

"Availability":"89",
"Security":"5",
"Reputation":"3",
"Reliability":"5",
"Confidentiality":"NO",
"Price":"200"

"id":"3002003204",
"ServiceProvider":"HostGator",
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"Availability":"88",
"Security":"5",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"190"

"id":"3002003204",
"ServiceProvider" :"BlueHost",
"Availability":"67",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"250"

"id":"3002003204",
"ServiceProvider":"FatCow",
"Availability":"76",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"220"

"id":"3002003205",
"ServiceProvider" :"BlueHost",
"Availability":"82",
"Security":"2",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"210"

"id":"3002003205",
"ServiceProvider":"FatCow",
"Availability":"88",
"Security":"3",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"210"

"id":"3002003206",
"ServiceProvider":"HostGator",
"Availability":"56",
"Security":"2",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price™:"90"

"id":"30020032006",
"ServiceProvider":"BlueHost",
"Availability":"56",
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"Security":"1",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"50"

"id":"3002003206",
"ServiceProvider":"FatCow",
"Availability":"44",
"Security":"3",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"20"

"id":"3002003207",
"ServiceProvider":"HostGator",
"Availability":"56",
"Security":"2",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"90"

"id":"3002003207",
"ServiceProvider":"BlueHost",
"Availability":"56",
"Security":"1",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"50"

"id":"3002003207",
"ServiceProvider":"FatCow",
"Availability":"44",
"Security":"3",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"20"

"id":"3002003208",
"ServiceProvider":"BlueHost",
"Availability":"56",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"510"

"id":"3002003208",
"ServiceProvider":"iPage",
"Availability™:"44",
"Security":"3",
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"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"420"

"id":"3002003209",
"ServiceProvider":"HostGator",
"Availability":"56",
"Security":"5",
"Reputation":"3",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"490"

"id":"3002003209",
"ServiceProvider":"BlueHost",
"Availability":"56",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"NO",
"Price":"510"

"id":"3002003209",
"ServiceProvider":"iPage",
"Availability":"44",
"Security":"3",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"420"

"id":"3002003210",
"ServiceProvider":"iPage",
"Availability":"44",
"Security":"2",
"Reputation":"4",
"Reliability":"3",
"Confidentiality":"NO",
"Price":"300"

1,
"PNetwork": [
{

"id":"4002003201",
"ServiceProvider":"CosmOTE",
"Availability":"80",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"110"

"id":"4002003201",
"ServiceProvider":"T-Mobile",
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"Availability":"70",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"120"

"id":"4002003201",
"ServiceProvider":"Orange",
"Availability":"70",
"Security":"3",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"150"

"id":"4002003201",
"ServiceProvider":"Vodafone",
"Availability":"90",
"Security":"2",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"200"

"id":"4002003201",
"ServiceProvider":"Telefonica",
"Availability":"73",
"Security":"5",
"Reputation":"3",
"Reliability":"2",
"Confidentiality":"NO",
"Price":"10"

"id":"4002003202",
"ServiceProvider":"CosmOTE",
"Availability":"80",
"Security":"5",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"180"

"id":"4002003202",
"ServiceProvider":"T-Mobile",
"Availability":"70",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"220"

"id":"4002003202",
"ServiceProvider":"Orange",
"Availability":"70",
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"Security":"3",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"190"

"id":"4002003202",
"ServiceProvider":"Vodafone",
"Availability":"90",
"Security":"2",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"240"

"id":"4002003202",
"ServiceProvider":"Telefonica",
"Availability":"73",
"Security":"5",
"Reputation":"3",
"Reliability":"2",
"Confidentiality":"NO",
"Price":"80"

"id":"4002003203",
"ServiceProvider":"Orange",
"Availability":"80",
"Security":"3",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"590"

"id":"4002003203",
"ServiceProvider":"Vodafone",
"Availability":"99",
"Security":"4",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"840"

"id":"4002003203",
"ServiceProvider":"Telefonica",
"Availability":"73",
"Security":"5",
"Reputation":"4",
"Reliability":"2",
"Confidentiality":"NO",
"Price":"280"

"id":"4002003204",
"ServiceProvider":"Telefonica",
"Availability":"77",
"Security":"3",
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"Reputation":"2",
"Reliability":"2",
"Confidentiality":"YES",
"Price":"780"

"id":"4002003204",

"ServiceProvider":"Orange",
"Availability":"86",
"Security":"4",

"Reputation":"2",
"Reliability":"5",
"Confidentiality":"NO",
"Price":"600"

"id":"4002003205",
"ServiceProvider":"T-Mobile",
"Availability":"70",
"Security":"5",
"Reputation":"4",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"150"

"id":"4002003205",
"ServiceProvider":"Orange",
"Availability":"70",
"Security":"3",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"160"

"id":"4002003205",
"ServiceProvider":"Vodafone",
"Availability":"90",
"Security":"2",
"Reputation":"5",
"Reliability":"4",
"Confidentiality":"YES",
"Price":"210"

"id":"4002003205",
"ServiceProvider":"Telefonica",
"Availability":"73",
"Security":"5",
"Reputation":"3",
"Reliability":"2",
"Confidentiality":"NO",
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