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MepiAnym

YKOTIOC AUTNC TNC SUTAWMATIKAG epyaciag umtnpée n diepelvnon Kot n LEAETN
TWV KOATAAANAWVY TEXVOAOYLWV HE OTOXO TN avamrtuén Kol oxedlaopd SLadSIKTUOKAG
unnpeoiag ywa tn enifAedn védoug anobrikeuong dedopevwy (storage cloud).

Mo TN QTTOKOMLON TWV KATAAANAWY YWWOEWV OPXLKA LEAETHONKE TO TL lval
cloud computing, o SLaxwpLOPOG TOU CE KATNYOPLEG, TTOLOL T TTAEOVEKTHMOTA KAl OL
avnouxleg ou €xouv opyaviopol yla TN METOPOPA TWV UTINPECLWV TOUG OE VEDOG.
El81kO Bapog 800nKe 0T HEAETN TWV XOPAKTNPLOTIKWY KOL TNV OPXLTEKTOVIKH TWV
vepwv amobnkevong debopévwyv (storage clouds). AkoAoUBwg peAetnOnkav Tt
XOPOAKTNPLOTIKA TOU QPXLTEKTOVLIKOU HOVTEAOU REST Kol Ta TTAEOVEKTHUOTA TOU
€vavil AAAwV povtéAwv onwe to SOAP. Emetta, HEAETNONKE n yAwooa onpavong
HTML5 kat 666nke €181k6 Bapog oto EventSource APl mou eldikevetal otn Andn
Server-Side Events (SSEs) otn mAeupd Ttou meAdtn. Emelta, HeEAETHONKe TO
npwtokoAo CDMI (Cloud Data Management Interface) oe amoBnkeutika VéEdn.
TéNog, avaAuBnkav oL TTPOKANCELG TTOU cuVAVTAUE otnVv eniBAen vedwv Kal elSIKA
otnv entifAedn vedwv amnod tn peptd tou tehatn (client-side cloud monitoring).

H Swadiktuakn umnpecia mou avamtuxbnke mapéxel tn Suvatotnta o€
XPNoTeG amobnkeutikoU védoug, oL omoiol eyypadovtalL otn UNnpecia pEow
Stadiktuou, va AapBavouv mAnpodopieg yla yeyovota (events) mou cuppaivouv oto
vépoc. H Sladiktuakn umnpeoia TPEXEL OTOV TEPLNYNTA TOU XPHOTN Xwpelc T
pecoAdpnon oAAoU AOYLOULKOU EYKOTECTNUEVO TOTIKA OTOV UTmoAoylothi. Me tov
TPOMo autod petadépoupe v eniBAedn tou amobnkeutikol védpoug otn TAELPA
Tou meAdtn. H Stadiktuakn unnpecia akoAouBel To apxLtekToviko povtéAo REST yua
TNV enkowvwvia tng He To veédog, uAomolel To pwTokoAAo CDMI kat edkoOTEPA TIG
oup£g eldonoinong (Notification Queues) evw n evnuépwaon TOu XPNOTN YIVETOL PE
™ xprion HTML5 EventSource.

Apxka o xprnotng Sivel Ta otolela Tou yla emaAnBsuon amd 1o cuotnua,
oKoAOUBwWG Onuioupyel pla oupd yeyovotwv Kol petaPaivel otn  oeAida
TapakoAouBnong yeyovotwy Omou apxileL n pon evNUEPWOEwWV amod to VEDOg TPog
TOV TEPLNYNTH TOu. 2Tn oeAida mapakoAouOnong yeyovotwv O Xprotng €xeL otn
61aBeon tou Slddopa epyadeio OMwG kovooAa AdlEng veou event Kol ypadlkeg
TIOPOOTACELC YLO ypodLKA TTAONYNON AVALECSA OTO OVTIKELPEVA TTou PpBAvouV pPEow
Twv event ano to védog.

NEé€eLg KAsba

UTIOAOYLOTIKO VEDOC, VEdog amoBrnkeuong O&ebopévwy, ovotnua emnifAsdng,
Stadiktuakn unnpeoia, REST, EventSource, server-side events, HTML5, CDMI, AJAX,
oUp£c elbomoinong
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Abstract

The objective of this thesis was to research and study the most suitable
technologies available to develop and design a web service for monitoring a storage
cloud system.

To obtain the proper knowledge initially studied was cloud computing, its
separation in different categories, what are the benefits and concerns that
organizations face when thinking of transferring their services to the cloud. Special
emphasis was given to studying the characteristics and architecture of storage
clouds. Next studied were the characteristics of the REST architectural style and its
advantages over other models such as SOAP. Afterwards studied was the HTML5
markup language with emphasis given to the EventSource API which specializes in
receiving Server-Side Events (SSEs) on the client side. Next, studied was the CDMI
(Cloud Data Management Interface) protocol for storage clouds. Finally, we analyzed
the challenges encountered in cloud monitoring and especially in client-side cloud
monitoring.

The web service developed gives the opportunity to storage cloud users, who
subscribe to the service via the internet, to receive information about events that
occur in the cloud. The web service runs on the user’s browser without the need of
other software installed locally on his desktop. By doing this, we transfer the
monitoring of the storage cloud to the client side, discharging the cloud from the
work load. The web service uses the REST architectural style for the communication
with the cloud, implements the CDMI protocol and especially notification queues
while informing the user of new events is done using HTML5 EventSource.

Initially, the user provides the system with his credentials for verification and
then creates an event queue. With the creation of a queue, a stream of new events
can now start from the cloud to the user’s browser. At the Event Monitoring Page
the user has a variety of tools to use such as Event Arrival Console and Graphs for
graphical navigation between objects processed that arrived from the cloud.

Keywords

cloud computing, storage cloud, monitoring system, web service, REST, Event
Source, server-side events, HTML5, CDMI, AJAX, notification queues

YeAiba | 9



H oeAiba auth elval oKOmLa AEUKT).

JeAida | 10



Evyaplotieg

Oa nBeha apyxka va eguxaplotiow tnv Kabnynipia E.M.M. k. Oeodwpa
BapBapiyou yia tn Suvatotnta mou Hou €6woe va SouléPw KATw amo TNV
eMiBAedn TNC KAL TN APEPLOTN EUMLOTOOUVN TIOU OV EOELEE.

Eniong, Ba nBela va suxaplotiow tov Ap. Inupidwv B. Twyoufitn kal tov
BaoiAn AAefavépou yla TG cupBOUAEC mMou pou €dwoav, tnv kKaBodnynon otn
EKTIOVNON TNG EPYACLAC AUTAG KAl YLOL TOV ATTAETO XPOVO TIOU HoU adLlEpwaoay.

T€Aog, Ba NBeAa va eUXOPLOTACW TOUG YOVELG LOU yla TN ayarmn Kot otApLén
Tiou pou Sivouv adlakoma OAa aUTA To XpOvLa yla va eKTAnpwBOoUV Ta OVELpa KAl oL
dodotieg pou.
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Mépocg A

ITO MPWTO HEPOG OQUTAG TNG gpyaciag mapouaotalovtol oL TEXVOAOYLEC TTou
HEAETAONKOV HE OTOXO TN OUMOKOULON TWV YVWOEWV OIMOpaiTNTWV WOTE va
avartuxBet ploe Sladlktuakr umnpeoiot pe okomo TN emiPAsPn evog védoug
anoBrkevong Sedopévwv.

JTo HEPOC QUTO OpXLKA Tapouctaletal to Tt eivat cloud computing, o
SLOXWPLOUOC TOU O€ KATNYOPLEC, TToLa TOL TTAEOVEKTAATA KAl OL AVNOUXLEG TTOU €XOUV
opyaviopol yla tn petadopd Twv UNNPECLWY Toug o€ VEdoG. EWdiko Bapog Sivetat
OTN MEAETN TWV XOPAKTNPELOTIKWV KOl QPXLTEKTOVIKN Twv vePwv amobrkeuong
6ebopévwy (storage clouds). AkoAoUBwg mapouolalovtal T XOAPOKTNPLOTIKA TOU
OPXLTEKTOVIKOU pHoVTEAOU REST Kal Ta MAEOVEKTHMOTO TOU EVAVTL AAAWV UOVTEAWV
onw¢ 1o SOAP. Emewta, mapoucialetal n yAwooa onpoavong HTML5 kat Sivetat
€l8kd Bapog oto EventSource API mou ewdikevetal otn Anyn Server-Side Events
(SSEs) otn mAeupd tou meAdtn. Mapouctdlovral akoun ot dtadopég twv SSEs oe
oxéon pe long polling kat web sockets. Enelta, napouvotaletal to mpwtokoAAo CDMI
(Cloud Data Management Interface) og amoBnkeutikd védn Kal oL apxEg Tou Vision
Cloud. TéAog, avaAuBnkav oL TTPOKANOELG TTOU CUVAVTAUE otnV enifAePn vedwv Kat
eldlka otnv emnifAedn vedwv amd T Hepld Ttou TmeAatn (client-side cloud
monitoring).
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Cloud Computing

O 6pog cloud computing avadEpetal oe epapUOYEG KAL UTINPECLEC OL OTOLEG
TPEXOUV Ot KaTAVEUNUEVO OIKTUO UE MPOoPAON HECW KOWWV TIPWTOKOAWY TOU
Stadiktvou kot mpotuma Siktuwong. To ouvvedo Slakpivetal amd tnv Wéa OTL oL
TiopoL elval €LKOVLIKOL KOl aIePLOPLOTOL Kal OTL OL AEMTOUEPELEG TNG UAOTIOINONG TNG
UTTOSOWNG KOl TOV TPOTO WE TOV OTOLo TPEXOUV oL €PAPHOYEG KOL OL UTINPEGCLEG
kpUBovtal amo tov TeAko xpnotn[1].

Emedbny o o0poc¢ cloud computing €xeL TOAANEG TTUXEC WTTOPOUUE va
VEVIKEUOOUUE TN £€VVoLla LE TETOLO TPOTIO WoTte “Cloud” va Bewpeital kabe cvoTnuA
TO OTMOLO EMITPEMEL TN AVAOEON UTIOAOYLOTIKWY KOL OMOBNKEUTIKWY UTINPECLWVY OF
TEAKOUC XPNOTEG UE KUPLO XAPOAKTNPLOTLKO To Sladiktuo. Adyw Tng YeVIKELONC AUTNC
€XOUUE TO SLOXWPLOUO TwV olvvedbwv oe Suo SladopeTikéc KAAOelG. O MPWTOG
Slaxwplopog yivetal pe Baon Tig mpoodpePOUEVEG UTINPECLEG KOl 0 SeUTEPOG, OTWG
Ba SoupE Kot TapakATw, U Baon To povtélo avamntuéng[1][3].
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Ewkova 1: Cloud Computing Mnyn: Wikipedia, Cloud Computing[7]

To ovopua tou cloud computing Tpogpxetal anod To oxAUo Tou oUVVeEDOU TIoU
OUXVA XPNOLUOTIOLOUHE yia va Tieplypadr SIKTUwV Kal UTIOSELKVUEL TN OTEVI OXEoN
tou cloud computing pe tn diktvwon kot To dtadiktuo. Ouwc to olvvedo dev eival
armAd €voc opopdo¢ Opog yia to Stadiktuo. MNapodo mou to Swadiktuo eival
avaykaio yla tn umodoun tou clvvedou, To cUVVeDO €ival KATL TAPATIAVW OO TO
Stadiktuo. To ouvvedo eival o “ywpog” OmMou TANE yLa VO XPNOLLOTIOLICOUE TN
“texvodoyia” (epopuoyEg kal unmnpeoieg) mou BEAoupe Otav tn XPelalOUAOTE Kol
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oUTE AETTO MOPATAVW. AgV €YKAOLOTOUME TIMOTO OTOV UTOAOYLOTH HAC Kol &ev
TIANPWVOULE yLa “texvoloyia” mou Sev xpnolponoL)oape[2].

Jupdwva pe tn etapio epeuvwv IDC[5], ektipdatal OtL To MOcO Twv 42
Sloekatoppupiwy Solapiwv avapévetal va damavnBel oto £€Tog ou SlavUoUUE amo
OLWTEG Kal eTapieg yla untnpeoieg oe umodoun cuvvedou. MNa va yivel o Eekabapn
n avénon autrh, to 2008 10 TMOCO AUTO avAABe WOALG ota 16 Sioekatopplpla
6oAapua.

BAénmoupe cloud computing epappoyEg mavtou. EdapuoyEg oe smartphones
Xpnotpomnolouv texvoAoyia VEdoug yla va UTTopeL 0 XprHoTng va £XeL TpooBaon ota
armoBnkevpéva Sedopéva TOU TIOU 8EV XWPAVE OTN HVAUN MLOG HKPNG KLvNTNAC
OUOKEUNG. EKMASEUTIKA KAl EPEVVNTIKA LEPUHATA XPNOLLOTOLOUV UTIOSOUN VEPOUG
yla va anoBnkevouv Tig TepAoTieg BLBALOOAKEG SeS0UEVWY TOUG KOl TEAOG ETALPLES
KataokeUng Yndlakwv mayvidiwyv melpapatilovtal e TPOMOUG WOTE N MPooBaon
oe malyvidla tedevtaiag AéENg NG TEXVOAOYLOG va PNV amaltolv ayopd akpLBou
UALKOU amd Ttoug xpnotec. Ta mapamavw mapoadeiypata deiyvouv mwg to cloud
computing €xeL apxioeL va pmaivel otn {wn Hag.

Itn Ewkova 2 BAEmoupe tn avénon tou evdladEépoviog yla avalntnon tou
opou “cloud computing” oe oxéon pe Opoug onwg “grid computing”, “P2P” kot
“networking” omwg kataypddovtal anod to Google Trends[4]:

Search Volume index oot T s A |

Ewova 2: Taon avalntnanc tou opou cloud computing Mnyn: Google Trends

MAgovektpata Cloud Computing

MNapakdtw mopouclalovtal HEPLKA TIAEOVEKTHUOTA XPNong Umodouwv
VvEpOoUG Kal tapadelypata Omou eTalpiec Kat Ibpupata pumopouv va wheAnbouv kat
VO HELWOOUV TO KOOTN TOUG av EKUETOAAEUTOUV TIC SuVATOTNTEC TOU TOUG
npoodépet o cloud computing [1][2][3][11]:
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OL xpnoteg¢ tng umodoung védboug upmopoUV va €xouv TpocPacn o€
epapuoyéc kat ta Sedopéva TOUug OmoLavVONATIOTE OTLyuN amd omoudnmote. Ta
Sebopéva dev neplopilovrtal o o€ €va okAnpo 610Ko 0TOV UTTOAOYLOTH EVOG XPNOTN
N €0TW E0WTEPLKA TOU SIKTUOU €VOG 0pyaviopol alld mAEov n pooBacn UMmopel va
ylvel amopakpuopéva and onoudAmoTe.

To KkOOTOC ayopdG UAWoOU kot avoPfabuicewv pewwvetal. H mapoxn
UTINPECLWV VEDOUG UELWVEL OTN TAEUPA TOU TEAATN TO KOOTOG yLo CUYXPOVO Kal
tedevtalag yevidg UALKO. MAEov Sev amaltouvTol TAXUTOTOL UTIOAOYLOTEC HE TIApA
TOAA pvAun ylati autd ta avaAappavel n uvnodopur tou védouc. To HOVO TOU
QTaLTELTOL €lval £VO TEPUATIKO, EAQXLOTWY AMALTACEWY, UE TIEPLNYNTH YLa TpOcBacn
oto Stadiktuo. To TEPUATIKO HUMOPEL va amoteAeital amo pia 006vn, CUOKEUEG
€L0060U OTMWG MANKTPOAOYLO KAl TIOVTIKL KAl 00N LoXU Kol UVARN XPELAZETAL yLa va
TPEXOLV oL epapuoyéC mpodoPBaong (middleware) otic unnpeoieg Tou vEdouc.

Mapa moANEG etalpieg kol opyaviopol efaptwvtal amod tn Xpnon tou
KATAAANAOU AOYLOULIKOU OTOUC UTIOAOYLOTEG TWV UTMOAAAAWVY TOuC. To AOYLOULKO
QUTO pmopel va elval kamola couita ypadeiov omwc to Microsoft Office, kamola
Aoylotikp mAatdopua OnMwg TO QuickBooks 1} KAMOWO TAKETO TLOYUEVO
QTTOKAELOTIKA YLOL TOV OPYOVIOMO QUTO. o T Xprion Tou AOYLOMLKOU amatteital n
ayopd Tou KaBwg katl Twv adeLwv Xprong Tou yLo KABE UTTIOAOYLOTH) TOU OpYyaVIOUOU,
n eykataotaon kot ot avaBobuicslg tou. OAa autd auvédvouv TO KOOTOC
Katakopuda Kal TOAAEC POpEC TO Katavtouv aclpudopo. Ta opEAn amo tn mapoxn
AOYLOULKOU amto MAPOXO UTNPECLWY VEDOUG €ival OTL HECA O Alyal AEMTA UTTOPELG
VaL €XEL ETOLUO KOL VA TPEXEL UE TIG ASELEG XPONG TOU TO EMBUUNTO AOYLOULKO. To
QVTLTLHO YLO TLG UTINPEGCLEG QUTEG €lval HkpO Kal ouvABWG XPEWVETAL E TOV pAva A
XPNOLUOTIOLE(TAL TO HOVTEAD “pay as you use” Kol UTIAPXOUV TIEPUTTWOELG OTwG web
mail ebapuoyeg (Google Gmail) kot online couiteg ypadeiouv (Google Docs) mou
elval dwpeav. H avafabuion koL n cuvtipnon yLVeTaL amo Tov TAPOoX0 UTINPECLWV
€10l Sev UTTAPXEL N avayKn yla KARon texvikol kAaBe dopd mou XpelAleTal pLa vEa
avafBabuion.

MoAAEC dOPEC OL AVAYKEG KAl OL QTALTACELG Yld TIEPLOCOTEPO UALKO Kal
AOYLOMKO €lval HOVO Yyl UIKPO XPOVLKO SLAOTNUA OPWG OL QMOLTHOELS aUTEG Ba
nmpénel va kKoAudBolv. Mepumtwoel ONMwWG, UNMNPECIEC TOU KPATOUC TIOU
avalappBavouv tn katdBson dopoloylkwv SNAWCEWV, CWHATA TOU OTPATOU TIOU
ovaAapBavouv TN €00Ywyr] VEOCUANEKTWV KOL YPOUHOTELEG OYOAeiwv Kal
TAVETUOTNUIWY TIOU TPEMEL OTN  apPX TNG XPOVIAG VO TEPACOUV TOUG
VEOELOEPYXOUEVOUG OTO OUOTNUA TOUG €lval HOVo HepLkA mopadelypata Omou yla
KATIOLO XPOVIKO SldoTnua UTIAPXEL avaykn ylo KOAUYN TwV amatt)oewy autwyv. H
oyopd erUTAéov UALKOU aAAd Kot adeLlwv Xpriong AOYLOULKOU yla TO SLaoTnua auto
elval acuudopo kot To mBavotepo eival OTL HeTA T MAPodo Tou SLACTHUATOC TToU
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TO. €XOUME avaykn Ba mapaykwviotouv. AKOUN Tn €MOMEVN XPovid TaAL Ba
amatteital N avaykn yta UAKO 1 €0tw ylwa avoBaduwon kabwg n texvoloyia dev
HEVEL OTAOLUN. EMOUEVWE TOL LEXPL OTLYUNG TIAEOVEKTILATO TTOU TTOPOUCLACTNKAY Ba
UmopoloayV va cuVOUOTOUV £TOL WOTE O€ MEPUTTWOELG OV KOL AUTEG VoL PELWBOUV
TA KOOTN 0TO EAAXLOTO.

Aev eivat Alyeg oL dopég omou etalpieg emPapuvovial Pe EMUMTAEOV KOOTOG
yla ayopd n evolkiaon Xwpou yla T TomoBEtnon twv €§UMNPETNTWY KOl TWV
Pndlakwy amobnKeUTIKWY Hovadwy Toug. AKOUN OTOUC XWPOUG AUTOUC UTIAPXEL KOl
N OVAYKN ylod ouvtripnon, ylo KAWMOTIoOpO kot ¢uoika yia $puAafn tou xwpou.
KAaookd mapadelypa eival otav pla tatpia BAEMEL va augavovtal oL avAayKeg TNG
yla UAKO Kal Tn TepLopilel 0 XWPOG N TO UTMAPXOV UAIKO €Xel TpofAnpata
ocuppatotntog HE TN onueplvr) texvoloyia. Ta mpoBAApATA QUTA WUIMOPOUV va
armodevxBouv, av 0xL TOUAAXLOTOV Vo HELWBOoUV, UE TN EVOLKLOON TNG UTTOSOUNG oo
TIAPOXO UTINPECLWV VEPOUC.

TEAOG OTIG TIEPUTTWOELG OTWG TIAVETILOTNMLAKEG KOLWVOTNTEG, OpyavIoUOL Kot
ETALPIEG UE TUAMATA EPEUVWV TIOU XPELA{OVTOL LEYAAN UTTOAOYLOTLKA LOXU KOl HVAKN
ylo TN EKTEAECN TEPIMAOKWY UTIOAOYLOPWY ouxva Xpelalovial MEPEC N Kal
eBSoUASEG yLa va eKTEAECTOUV O€ £va UTIOAOYLOTH Kal amatteital S€opeuon mopwy
yla 600 xpovo Slapkoluv. Me tn xprion védoug rou to back end tou amoteAeital ano
TMAEyHa urtoAoylotwv (grid computing system) pUmopoUUE va EKPETAAAEUTOUME TN
ene€epyaoTikn LoXU aAAd Kal VAN OAOKANPOU TOU SLKTUOU HELWVOVTAG TO XPOVO
EKTEAEONC TWV UTIOAOYLOUWV.

Avnovyiec ywax Cloud Computing

Ol peyaoAUtepeg avnouyieg yupw amo to cloud computing €xouv va kKavouv
HE TN TpooTacia-LOLWTIKOTNTA TWV MPOCWTLKWYV Sedopuévwy kal T aoddiewa. H
6€a tng mapadoong Sedopevwy EilTe €lval MPOCWTILKA TWV XPNOTWV €ite euaiocOnta
yla €va opyaviopo o€ tpitn etalpla mapoxo umodoung védoug eivatl o AOyog Iou ta
SL0IKNTIKA oTEAEXN OpyaVIOUWV SLoTAlouv va EKUETAAAEUTOUV TIG SUVOTOTNTEG IOV
npoodépet o cloud computing[1][11].

OL avBpwmol ocuvnBwc awoBavovtal mo rpouxotl otav ta Sedopéva Toug
Bplokovtal 0TOV XWPO TOUG aKOWUN KAl av N TPoodePOeVn aodpAlela and MAPOXoUG
umnpecwwv védpoug elval n péylotn duvatn. Zav aviemeipnua tg anoPng autng
elval otL oL eTalpieg mapoxng umnpecwwy védpoug e€aptouvtal amo tn erpn Toug. Av
€vag mapoxoc dev mpoodEpel allomiotn acpalela TOTe Oa XAOEL TOUG TTEAATEC TNG
€10l Oa mpEmel mavta va mpoodEpPeL TN HEYLoTN duvatr aopAAsLa.
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AKOUN €va BEépa elval n WLWTIKOTATA TWV TTPOCWTILKWY Sedopévwy. Av €vag
XPNOTNG UTIOPEL va. €xeL pocPacn amo omoladnmote Tonobecio TOTe elval TMOAU
Toavov n WWTIKOTNTA TwV dedopévwy Tou va dtakuBevetal. MNa tn mpootacio Twv
TIPOOWTIKWY SeSOUEVWV OUWG OL Ttapoxol Ba TPEMEL Vo MPOOHEPOUV TEXVLKEG
efouolodotnong (authentication) &idovtag oe kABe xpriotn username ot password
Kal TEAog va €xelL mpooPfacn o KABe xprnotng povo oe apxeia kat dedopéva mou
oadopouv Tov (810 Kal TIG APHOSLOTNTEG TOU OTOV OPYOVLIOUO.

To teleutailo Bpa mou mpokoAel avnouyxia sival kot KAnw¢ GAocodiLko.
Otav €vog opyaviopOG XPNOLUOTIOLEL T UTINPECLEC VEPOUCG €VOC TTAPOXOU yla TN
dUAagn katl Slapolpaopd Twv SeSouévwy Tou, TOTE O€ TTOLOV OVAKOUV Ta Sedouéva.
‘Etol TiBetal To epwTNUA, EXEL O TAPOYOG MPooBaon Kal SIKawUA SLOUOLPACUOU TWV
bebougvwy tou opyaviouou;, H amdvinon o€ autd TO €pwTNMO amoteAel mnyn
HEAETNG VOULKWYV ETALPLWV, KUBEPVNOEWVY KAL TTOAVETILOTN LLWV.

ALY W PLOOG WG TIPOG TIPOGPEPOLEVES VTN PEGLEG

Avaloya UE TIC TPOOPEPOUEVEC UTINPECLEC TTPOG XPNOTEC N EVOLOPEPOUEVEC
etalpieg pmopovupe va Staxwpiooupe TO cloud computing oe 3 Katnyopleg
[1][8][9][10]:

Cloud Clients

Web browser, mobile app, thin client, terminal
emulater, ...

U

Saas

CRM, Email, virtual desktop, communication,
E3mes, ...

Paas

Execution runtime, database, web server,
development tools, ...

Application

Platfarrn

laas

Virtual machines, servers, storage, load
balancers, network, ...

Infra
skructure

Ewova 3: Ataywptoudg cloud computing wg mpog TG mPoapePOUEVeS urtnpeaiec Mnyn: Wikipedia[7]

Saa$ (Software-as-a-Service)

Avadépetal ocuxvd kot wg “software on demand” xoau amoteAel Tov TLO
yvwoto tumo cloud computing Adyw Kuplwg tNg HeyAANng gueAiflog, molotnTag
umnpeowwy, VYPnAng otabepotntag Kot tng €Adxlotng duvatrg ouvtrpnong mou
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amattel. Me tov 6po SaaS evvooupe TN mapddoon-mapoxr Aoyloplkol amo €va
TIAPOXO UTINPECLWV OVTL TNG ayopag Tou 8Lou Tou AoyLopLKOU Kal TNG adeLag xprnong
Tou. OL epapuoyEg kat Ta dedopéva plhoevouvtal KEVTPLKA 0TO cUVVEDO amo Tov
TIAPOXO KOl €TOL O XPOTNG UIMOPEL va €XEL pooPacn otTig epapUoyEC Kal Sedopéva
miou emBu el amnod onoudnAmote. To HOVO OV XPELATETAL O XPHOTNG VOl EXEL Elval Eva
mepnynt) kot mpooPacn oto OSwadiktuo. To HOVIEAO 0QUTO elval  TOAU
OTTOTEAECHATLKO OTN UELWON TOU KOOTOUG, ELSLKA YLOL OPYAVIOUOUG KOL ETILXELPOELG,
odpoU mMapEXETAL WG pNVLaio AElToupyLlkd KOOTOC N avaAoya e Tt xpron (pay as you
use) To omoio ouvnBwG elval KATA TOAU OLKOVOULKOTEPO QMO TNV ayopd TwV
avtiotolwv adewwv xpnong kot umtodoung. Akopun dev amatteital kapio cuvinpnon
N avaBabuion, adol o TEAKOC xpnotng Oe Xpeldaletal va HEPLUVIOEL ylo TN
SLaBeopuoTnTa, TNV KALLAKWON, TN XWeNTKOTNTA Kot To SLA (Zupdwvntikd Nopoxng
Ynnpeowyv) t™ng umodoung, TG TAATPOPUAG KOL TNG UTnpeoiag. Mepika
napadelypata Saas sival ol Swpeav unnpeoie¢ webmail onwg Microsoft hotmail ka
Google gmail, n ooulta ypadeiov Google Docs, n ebapuoyrp AoyLoTIKOU
nieplBarlovtog Quickbooks Online kat n edpappoyn Slaxeiplong mMwANCEwWV TG
salesforce.com.

PaaS (Platform-as-a-Service)

Ito poviého auto bibetal n duvatotnta oe XpAoTeEG N €talpleq va
ovamtuooouv ePpapUOYEC XPNOLUOTIOLWVTAC TN umtodoun tou vépouc. To HOVTEAD
OUTO TTOPEXEL TIC KATAAANAEG UTINPECIEC TIPOKELUEVOU KATIOLOC VA UIMOPECEL Vol
avarmntuéel, va SoKLHAoEL, va SLaBEoeL Kal va ouvtnpnoel EhAPUOYEG KOL UTINPEGCLEG
Héoa €va eviaio meptBallov mAatpoppag To omnoio eival eyyevwg upnAa Stabéaoiuo,
€NAOTIKO Kal eVEALKTO, e SuvatotnTeg MANPNG AUTO-SLaxeiplong, auTo-cuVTHPNONG
KOL OUTO-KALLAKWONG TNG UTOSOUNG, TOU AELTOUPYLKOU GCUOCTAHOTOC KOl TNG
mAatdopuag edpappoywyv. Mol amAd, ot BLBALOBNKeG Kal to epyaleia avamtuéng
epapuoywv Bplokovtol KEVIPLKA O0TO VEPOC KoL TO HOVO TIOU XPeLAeTOL O XPHOTNG
elval éva TepUATIKO pe ouvdeon oTo SLOSIKTUO. XPNOLUOTOLWVTOG TO LOVTEAO QUTO
bev xpeldletal va aoxoAnBel o xpAotng ME TN OUVIAPNON TOU AELTOUPYLKOU
OUOTAMATOG Kot TNG MAatdopuag. ZTo PaaS n xpéwon yilvetal avaloya pe Tt xpron
(pay as you use) £T0L WOTE va EMTUYXAVETOL N TARPNG aflomoinon Twv
UTTOAOYLOTIKWV TIOPWV TIOU XPNOLUOTIOLOUVTAL OE OXECN HE TO KOOTOG Xprnong. Av
ouUVOUOOTEL LUE TO XAPAKTNPLOTLKO TNG OUTO-KALLAKWONG UTOPOUE VA TIETUXOUUE TN
S1a0gon UTNPECLWY TTIOU VoL UIMoPOoUV Va avTanokpivovtal o onoltadnmote paydaia
N OVAUEVOUEVN METOPOAN XWPNTKOTNTOG (LoXUG, MVAUN, QmoONKEUTIKO XWPO,
6iktuo) mou Ba amaltnBel ava Maca XPOVLIKH OTLYUN Xwpelc va urtdpxel n d€opeuon
€K TWV TIPOTEPWV E(TE HE ayopd UTIOSOUNG, AOYLOULKOU TAQTPOPUAG KoL SIKTUAK)
ypouun vPnAng xwpntikotntag. Mepikd mapadeiypata Paas sival to Google App
Engine, Microsoft Azure, n mAatdopua tng Amazon Amazon Elastic Beanstalk kol to
force.com tn¢ salesforce.com.
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laaS (Infrastructure-as-a-Service)

JTO HOVTEAO QUTO £XOUME TN TOPOXN UTOAOYLOTIKWY Kol SIKTUAKWY
umodopwv w¢ umnpeoia. O xpnotng N n evladepopevn €Talpeio UMOPEL va
UTIEVOLKLACEL UTIOSOUN avAAoyd HE TIG ATOLTAOELG EKELVNG TNG XPOVIKAG OTLYUNG. H
XpEwon yivetal avaloya pe tn xprnon (pay as you use) avti va amatlteital n ayopd
e€omAlopou (umoAoylotikou, Siktuakoul, KAT) i otn cuvayn cupPforaiou mapoxng
uUmNPeolwV GLAOEEVIOG UTTOSOUNG Ylo CUYKEKPLUEVO XPOVIKO SLACTNHO. ZNUOVTIKO
TAEoVEKTNMO Tov laasS eival emiong n duvatotnta HETOPOPAG ELKOVIKWY HNXAVWY
and to 8LokINTo mepBAAAovV TG etatpsiag¢ | tou WOwwTn oto vébog. Mepika
napadeiypata laas eivat to Amazon Elastic Compute Cloud (EC2), to Rackspace
Cloud koL to Google Compute Engine.

ALY ®WPLOROG WG TIPOG TO HOVTEAO AVATITUENG

Avaloya og moloug ameuBuvovtol oL TPOoodEPOUEVEG UTNPECIEC aAAd Kol
mou Bpioketal to védpog pmopolpe va Slaxwpiocoupe to cloud computing oe tpla
povtéla avamtuéng [1][6][7]:

On Framisess iavermal Ol assioen Tl Fastgr
Coud Computing Tvpes
Ewova 4: Ataywptoudg cloud computing wg mpog to povtédo avarmtuéng MNnyn: Wikipedia, Cloud Computing[7]

Public Cloud

2TO HOVTEAO AUTO UTTOAOYLOTLKOL TTOpOL, EPapUOYEC KAl XwPOoC anmobnkeuong
SlatiBevral oto gupl Koo amod €va TAPOXOo UMNnpecwv. H mpooPaocn otig
UTINPECLEC QUTEG ylveTal HOVo HEow SLaSIKTUOU £TOL TO MOVO TOU XPELAleTal O
XPNoTNG elval éva TepUaTtikd pe mpooPacn oto Stadiktuo. H xpéwaon Twv UTNPECLWV
autwv yilvovtat ocuvABw¢ oavdaloya Pe tn Xpnon (pay as you use) kol Ta
TAgovekTApOTO Tipoodopds umnpeowwv o€ Public Cloud eivat n xpéwon 1ng
UTINPECLOC MOVO yla TOUC TOPOUG TIOU €XOUV XPNnOLUOomolnBel, umapxel Heyain
guelifla AOyw tNnNC Aapeonc 81aBeong UMNPECLWY, UTTAPXEL AUECH KALLAKWON OfF
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HEYOAUTEPN 1 HIKPOTEPN XWPNTIKOTNTA O HOAIG HEPKA AEMTA, KoL OAEC oL
uminpeoieg mpoodépovtal e BeATlwpévn Kal ouvexn SlabBeouotnta, EA0OTIKOTNTA,
aodaletla kal SLaxelpLloluoTnTa.

Private Cloud

JTo POVTEAO autd OAOKANPN n umodopn Tou VEPOUC QVAKEL Ot Eva
0OpyoVIOUO Ko prmopel va Slaxelplletal amd autov i KAmolo tpito kal n umodoun
umopel va PploKetol €OWTEPIKA OTLG KTNPLOKEG EYKATAOTAOCEL Tou. H emiloyn
avamntuéng evog Private Cloud cuviBwg kaBodnyeital amd tnv avdaykn ywa Tn
Slatpnon tou MARPOUG €AEyXOU €VOG TapaywylkoU meptBaliovtog €€ altiag
olaitepwyv amaltioewv Twv £dhapuoywv omo MAeUPAg anmodoong, wPLLOTNTOC N
VOULKOU TAQLGIOU AELTOUPYLOC. ZNUAVTIKO XOPAKTNELOTIKO TOU €lval To oAU uPnAd
KOOTOG OMOKTNONG Kal AETOUpylag Tou Kol aUTO €lval (Owg Kal To HeEYOAUTEPO
HELOVEKTNMO Tou. To Private cloud ouxva ocuyyxéetat pe to Virtualization, to omoto
OMWG ommoTeEAEl HOVO €va WKPO MEPOG autou, adoU OKOPO KOl WG LBLWTIKO
ouvvedo Ba TPEMEL va €XEL TA XAPOKTNPLOTIKA QUTOHOTNG avakoapupng auto-
gmTAPnonG, auto-Slaxeiplong, auvtopatng emavadlapopdwong, Suvatotntog
kKaBopLopou SLAs, kat SuvatotnTeg KALLAKWONG.

Community Cloud

JTO MOVTEAO autO €xoupe Olapotlpalopevn umodoprn HETAED HEPLKWY
OPYOVIOUWV HE KOWEC avnouxiec omwc n aodalela, n dwkalodooia kat BEpata
SLOHOLPACHOU KaL PooTaciag SE50UEVWY TIOU €lval Kal N LEYaAUTEPN avnouxia ot
dnuooia cuvveda. H dlaxeiplon Umopel va yivetal E0WTEPLKA LECW TNG KOWVOTNTOG N
HEOW €VOG TpiTOU OpyavioMoU Kol n umodopr pmopel va Bploketal o€ Xwpo NG
Kowotntag. To onuavtikotepo mAeovéktnua &vo¢ Community Cloud eivat ot
HOLPATETAL METALY UEPLKWV OPYAVIOUWVY KoL OXL Lovo €vav €Tl av Sev pBavouv ta
XpNpata yla ISLwTkO oUvvedo TOTE n AUon lvat To VEPOG KOOTNTAG.

Hybrid Cloud

JTO HOVTEAO QUTO é€xoupe olUvBeon O8U0 N TEPLOCOTEPWY HOVIEAWV
avantuéng (LBLwTko, SNUOCLo | KOWVOTNTAG) TO OTOLaL AV KOlL TTAPOLLEVOUV LOVOSLKEG
OVTOTNTEC OTO VEO MOVTEAO é€pxovtal kot Oévouv pall mpoodépovtog Ta
TIAEOVEKTAMATA TTOANATAWY LOVTEAWV avAartuéng. ZTo LoVIEAD auTo eival cuvnBeg o
OPYOVIOUOG va €xel OIKO Tou OWTIKO VEDOG OpwC UTtAapxel n duvatotnta
Slaolvdeong pe SnUOCLo VEPOC YLOL CUYKEKPLUEVOUC OKOTIOUG.
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AmoOnkevTIKQ VE@OL (Storage Clouds)

H amoBnkeuon dedopévwv oe anobnkeutikd védog eival n aflomoinon tng
texvoloylag tou cloud computing yla tn Staxeiplon amoBnKeUTIKOU XWPOU KOTOTILV
{ntnong (on demand) péow Slemadng pe TETOLO TPOTMO WOTE VO ETMUITUYXAVETAL N
anokpuPn (abstraction) TNG QPXLTEKTOVIKAG KoL TPOmou Slaxelplong Tou
amoBnKeUTIKOU Xwpou amd tov TeAdtn. AKOun n Slemadn auth, AMOKPUTTEL TN
tonobeoia Tou xwpou amobrikeuong £Tol wote va eival adlddopo yla tov eAATn
niou Bpiokovtal ta dedopéva Tou.

H SNIA[12] €xeL SnuioupynoeL tov 6po “Data Storage as a Service (DaaS)” yla
va TepLypaPeL Tn mapoxn Unnpectwy anobrnkeuong katomw {ntnong (on demand)
O£ TEAATEC MAVW OE KATAVEUNUEVO cUOTNUA. YTIAPXOUV UEPLKOL TTOU TIPOTLHOUV va
TEPLYPAPOUV T CUCTHOTA AUTA LE TOV Opo “Storage as a Service (STaaS)”[1].

Me Tov puBuod mapaywyng dedopévwy onuepa, Sev ival EKTANEN To yeyovog
OTL Ta anoBnkeutika védol yivovtal oloéva kat o SnuodpAng. ZVudwva Pe TN
IDC[13], umtoAoyiletal otLto 2015 Ba mapayovrtal Sedopéva tng taéng Twv 7.9ZB kal
otL to 10% €€ autwv Ba amoBnkevovtal oe amoOnKeUTIKA VEDOL EVW Eva TTOGOOTO
™C TaéNng Tou 17% Ba mepvave amo anobnkeuTika védol.

ol

4 Services
. 08ZB

Source: IDC's Digital Universa Study, sponsorad by EMC, June 2011

Ewkova 5: To mooooto twv Sedouévwy maykoouiwe mou ouoyeti{ovtatl Ue armoInkeuTikd vépot Mnyn: IDC[13]

APYLTEKTOVIKT] ATIOONKEVTIKOU VEQOUG

H opxLTEKTOVIKH €VOG amoBnkeutikol VEPOUG €XElL WG KUPLO OTOXO TN
napadoon Xwpou amobrnkeuong Katomwv {ATNoNg HE TETOLO TPOMO WOTE va
erutuyxavetat uPnAn kKAtpdkwon, dlaxeiplon kol autoouvinpnon.
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MEVIKA, N apPXLTEKTOVIKA amoteAeital amo to front-end to omoio e€ayel éva
API yia mipooBacn oTig AEITOUPYLEG TOU XWPOU amoBNKELUONC KAl TWV AELTOUPYLWV
Tiou TpoodEpPovTal. € VO TUTILKO amoBNKeUTIKO cuoTnua Slaxeiplong apxeiwy, to
API auto Ba ntav to MpwtdkoAAo SCSI 6pw¢ og anoBnkeuTika vEdoL Ta MPWTOKOAAQ
ouvexwg efeliooovtal wote va BAEMOUPE aKOUN Kot SLASIKTUAKEG UTINPECLEG WG
front-end. Niow amno to front-end Bplokoupe to eninedo tou middleware to omoio
ouxva ovopaloupe Kot “storage logic”. Yto eninedo autd Bpiokoupe mapa mMOAAQ
XOPOKTNPLOTIKA OMwe N avamapaywyn twv dsdopévwv (backups aodaleiag), n
oupmieon twv dedopévwy yla Pelwon TOU XWPOU TOU KataAapBdvouv Kol n
(vewypadikny) emdoyn tng tomobeoiag mou Ba amoBnkeutouv ta dedopéva. TEANOG
nilow ano to middleware Bpiokoupe to back-end mou uAomolel Ta XOPAKTNPLOTIKA
€KElva TTOU €lval avaykaia yia T ¢uaoikn anodrkeuon tTwv Sedopévwy.

21N €1KOVA 6 TTOPATNPOUE LA YEVIKI) OPXLTEKTOVLIKH amoBnkeutikol védouc.
MNapakdtw Tmeplypddovtal KAMola omo TA CNHUOVILKOTEPO XOPOKTNPLOTIKA TIOU
nipenel va SlaBetel £va amodnkeutiko védoc[14]:

Mary users
* ALORSS protool
» Fariprmance
5T ST - Publicipavaletybad
& « pllwi-tenancy
|  Bealabilily
B Frent end fuallabilly
= Sl
. 1]
Storage legic . mﬁ‘r
« BRoiage sficenoy
Back-end storage v Cost

Ewkova 6: TeVIKN QpXLTEKTOVLIKI) artodnNkeUTIkoU VEpoug Mnyn: IBM developerWorks[14]

XapakTnploTikd amodNKEVTIKOU VEQOUG

AwaxelplolpnotnTa: 1owg TO TILO CNUAVTLKO TIPAYHA TTou AapBAveL pa stapio umtoyn
TPV €MevOUOEL 08 AMOBNKEUTIKO VEPOG elval TO KOOTOC. Av pLa €Talplol Ymopel va
ayopaoel Kal va Staxelpiletal ta dedopéva Tng Tomikad moAL 1o ¢Onva amnod ot o
védpog tOTe Oev umApXeEL AOyoG va emI{ACEL N ayopd amoOnkeuTkwy vedpwv. To
KOOTOG Xwpiletal o Suo mapayovtec. O MPWTOG lval n ayopad Tou eEOMALOUOU KL O
SeUTEPOC MAPAYOVTOG Elval N SLoxelpLon TWV MOPWV TOU GUCTAHOTOC OTn omola dev
UMOpOoUE va amodwooupe pia Tl €€ apxng. Mo to Adyo autd Béloupe va
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ETUTUXOUME TN aUTO-Olaxelplon oto HEYAAUTEPO TOCOOTO TIOU HIOPOUME. €
amoBnkeuTika Vvébn €xoupe T Suvatotnta otav xpeltalopaote (on-demand) va
TPOCcOETOUPE HEYOAUTEPO XWPO amoBbrikeuong xwpi¢ va ayopdloupe tov GUCLKO
€EOTTALOO KOL TO ONUOVTLIKOTEPO XWPLG va volalOHaoTE yla TN cupBatotnta.

M£0060¢ npoofaong: H pnébodog mpocPaong ota dedopéva amoteAel pia and Tig
HeyoAUtepeg Sladopeg petafl amobnkeuTIkoU VEDOUG Kal Mapadoolakeg pebodoug
amoBnkevong. OL MeEPLOOOTEPOL TAPOXOL UTNPECLWV amoBbrnkeuvong oe VEDOG
vAomolouv TMoAAaMAEG peBOSouG mpooBaong OUwG sival MoAU Stadedopéva ta
Stadiktuaka APls. Ta mneplocotepa APls elvat uvlomoilnuéva pe PBdaon T
apxltektoviky REST Kol TOUG KAVOVEC TNG, OTn omoio £XOUME €va oxNua He Baon
avtikeipeva (object-based schema) Kal n ApXLTEKTOVIKI ElvOL UAOTIOLNUEVN TIAVW OTO
MpwTOkoAAo HTTP. Ta “RESTful” APIs elval dveu katdotoaong (stateless) €tol
TAPOUEVOUV amAAQ otTn xpron Kat armodotikd. OL Mo yVwoTol ApoxoL UTNPECLWY
amoBrikeuong mou xpnolpomolwovv RESTful APl sivat to Amazon Simple Storage
Service, Windows Azure koL to Mezeo Cloud Storage Platform. AN\oL pgbodot
MpocBaong Tou XPnoLdomolouvtal amo mapoxou¢ onwg Nirvanix, Zetta kal n
Cleversafe xpnowuomnowouv file-based mpwtdkoAAa 6mwg 1o TMpwtokoAAo NFS 1 10
CIFS i akoun kat FTP evw cuyva xpnotpomnoteitat kot to iSCSI mou eival block-based.
T€Aog €va oAU evdladpEpov MpwTtokoAAo sivatl to WebDAV to omnoio Baoiletal oto
HTTP kot Bewpet to Stadiktuo wg mopog yia dtafacpa Kot eyypadn.

Network/intermet

Web servies AFls Fie based A Fls Block brased 4P Criher AFlS
{ReBT, S0P eln) | | THFS.JIFS. FTR} JSCS) {urrbDAV)
« ArRzon 53 = Hireanix: SO - CleverSale Zeila
- Windouss Sore «Zela - Clond Drive « Eginyie
= Maran patfoam - MR Cleweriiate
Cloud storage

Ewkova 7: MéBobot mpocBaong ae amodnkeutika vépot Inyn: IBM developerWorks[14]

Anodoon: Ymapyouv OpPKETOL MOPAYOVIEC TOU emnpealouv tnv anodoon OUwS N
Lkavotnta va petadépovrtal dedopéva amo Kal Pog ToV XPRoTn oTo amoBnKeuTLkO
védog Tou bev BplokeTal TOMIKA gival n HeyoAUTEPN TTPOKANGN YLl TOUG TTOPOXOUG
unnpecwwv. To mpoPfAnua, To omoio eivatl kat mpoPAnua tou Sladiktuou, EXEL va
KAVEL PE TO MPWTOKOANO petadopdg TCP. To TCP sival To MPWTOKOAAO TOU €AEYXEL
™ uetadopd Sedopévwyv Kal PBaciletal o TAKETA ovayvwplong. H amwAsia
TMAKETWY Kal n koBuotepnuévn adien eivatr attie¢ ocuuddpnong oL omoieg
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ennpealouv tn anddoaon tou Siktuou. To TCP eival 1daviko yla T LeETAPOopA UIKPWV
oe HEyeBoC MOKETWV OpwC ywa TN Slakivnon peyaAou peyéBouc SebSopévwv
avéavetal katakopuda to round trip time (RTT). H Amazon oe plo mpoonadela
eMiAuong Tou MPOPAAUATOG TNG CUUPOPNONG EXEL VO TIPOTELVEL £Vl VEO TIPWTOKOAAO,
to FASP, 10 omoio aufdvel tn petadopd SeSopEVWY KAl QVTLLETWTLEL TO PEYAAO
RTT xpnowuomowwviag Tto TPWTOKkoAAo UDP oto emimebo petadopdg Kot
uetadépovrag tov £Aeyxo TNG oupdopnong oto emimedo epoppoywv OToU
Aewtoupyel to FASP.

Multi-tenancy: Eival €va amo to KUpLOTEPO XOPOKTNPLOTIKA TWV AmoONKEUTIKWY
vepwv. ITO XWPO amobrnKeuong Umopouv va £Xouv POoPacn apKETOL XPNOTEG. 2€
multi-tenancy neptBaAAov povo €va GUGIKO OTLYULOTUTIO LA eDAPHOYNG UTIAPXEL
Kal e§uTinpeTel MOAAQTAOUG XPOTEG Kal opyaviopoUus. H Aoyikn autr Baociletal oto
OTL 0 KABE XPrOTNG KAL OPYAVIOUOC XPNOLUOTIOLEL £VA ELKOVIKO TUAMA TNG EGAPUOYAG
Kol Twv dedopévwy Kal gival el6IKA pUBULOUEVO OTIC AVAYKEC TOUC TO TUAUO QUTO.
T€Aog to multi-tenancy Bplokel epappoyn Kot oto eminedo tou SIKTUOU HUE TO EVPOC
{wvng mou bivetal o kABe xprotn yla mpocPacn oto VEPOG Kal peTadopd Twv
b6ebopévwy tou 0to VEDOG va mailel onUAVTIKO pOAO 0TN TOLOTNTA TWV UTINPECLWY
TIOU IPOODEPEL O TAPOXOC.

KAtpdkwon: Eival kot autr) éva and to onpavIKOTEPA OTOLXElD 08 amoBNKEUTLKA
VEDN. AUTO TTOU KAVEL TTOAU GNUOVTLKA TN KALWAKWoN €ival n Suvatotnta, KATOmLY
{NTNoNg, va AUEOLELWVOUE OVAAOYQ HE TIC AVAYKEC HOC TOV XWPO armobrikeuong
HELWVOVTAG TO KOOTOG OTO €AdxLoto. ETolL n KootoAdynon Yivetal HOVOo yla Toug
Sdeopeupévoug opouc. Itov avtimoda Opwe eival n avg¢non tng MOAUTIAOKOTNTAG
TOU amoBOnKeUTIKOU VEDOUG yLoL TOV TIAPOXO TIOU TIPETEL VO UEPLUVNCEL yla TN
KALLAKwON. H KALLAkwon Sev MPEMEL va YIVETOL LOVO OTn TapoXr EMUTAEOV XWPEOU
amoBnkevong aAld kal oto eUpo¢ lwvng, otn $poptwon Kol KatéBacpa Twv
6ebopévwv alAa kol otn Katavoun (vewypadikd) twv dedopévwy £Tol wWOTe va
Bplokovtal mavta KovId oto Xprotn.

Cloud storage
Data provider

l\.. Internet |
Cloud storage | |
Data provider |
Rigration | |
I User |- .- - - - = —
Cloud storage I Ge mn‘.ﬂ' iﬁlgﬁe for

provider

Ewkova 8: H kAiuakwaon oe amoOnkeutiko vépog lNnyn: IBM developerWorks[14]
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AwaOeopotnta: Eivol MOAU onpavtikd otav o xpnotng aveBacsl oto védog ta
6ebopéva Tou, £melTa va PTopel va ta €xel mavrta Stabfoiua Katomw {Atnong.
MpoBAnuata oto Siktuo, opaApata otn MAEUPA TOU TIEAATN Kot PUOLKEG ATIWAELEG
OMw¢ amwAele¢ okAnpwv Olokwv elvol PeEPLKA TPOPANUATO TIOU TIPEMEL va
QVTLLETWTILOOUV OL TTAPOXOL ETCL WOTE VA TIPOOPEPOUV AELOTILOTEG UTINPECLEG KaL VoL
gyyunBouv ta dedopéva tou xpriotn. MNa tov Adyo auTto oL TApOoXOL £XOUV QVOTTTUEEL
Sladpopec peBOSOUC yLa AVTLUETWTILON ATIWAELWV OMWC 0 aAyoplOuog IDA[15] omou
TIOAU TapopoLla pe to RAID pmopoUv vol avakataokeuaotouv ta Sedopéva amnod éva
UTIOGUVOAO TOUG.
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REST

Elval éva uBpLOLIKO aPXLTEKTOVIKO LOVTEAO yLla SIKTUOKA CUOTAUATA, TO OToilo
ouvdualel uTApPXOVTA APXLTEKTOVLKA HOVTEAQ (OTwG To povtéAo client-server), oe
ouvbuaouo pe apxec (principles) kat meploplopolg (constrains) yla To oxedloopo
umnpeclwv tou dladiktvou (web services) [15][16][17].

O 6poc “REpresentational State Transfer” TapouCLACTNKE yla TPWTN $opa To
2000 otn Sidaktopikn datpPr tou Roy Fielding, pe titho “Architectural Styles and
the Design of Network-based Software Architectures”[16].

To apxLtekToViKO povtéAdo REST

‘Eva olotnua to omoio €dappolel TOUG KAVOVEG KAl TIEPLOPLOMOUG TNG
opXLTEKTOVIKAG REST, Aépe OtL elva “RESTful” [18].

Eva “RESTful” obotnua amoteleital ano neldateg (clients) kat eEunmnpetnTég
(servers). H diadiktuakn umnpecia amoteleital and nopoug (Resource Oriented
Service). O meAdtng amootéAAel otov efumnpetnt aitnua (request) kat o
efunnpetntng enefepyaletal KATAAANAQ TO altnua, emoTpEédovtag oTov TEAATN
andvinon (response). OL ALTAOELG KAl OL ATIOVTAOELG Elval oXeSLAOUEVEG YUPW OO
™ peTadopd avamapdotacng mopwv. Evag mépog pmopel va gival omoladnmnote
gévvola (kamolog xpnotng, €va Tpoiov K.a) otov omoio Slvoupe pla povadikn
S1evBuvon. o To OKOMO AUTO XPNoLHomoloUpe KaBoAlkoug tautonolntég (URIs). H
avanopaoctaon (representation) evog mopou (resource) eivat Tumika éva €yypado to
ormolo amelkoVvilel tn TpExovoa kataotaon (state) evog mopou.

O 6pog REST mpoépyxetal amod tn €vvola TG HETadOopPAC KATAOTAONG OTOV
niehatn. Me kAdBe véo ailtnua tou TEAATN, EMLOTPEDETAL QMO TOV EEUMNPETNTH, UL
QmAVINON, LE AMOTEAECHA VO LETAPALVEL OE [l VEQ KOTAOTAON.

To peyaAutepo alAd Kal TLO yvwoTO oUoTnpa, To omoio epoapudlel to
OPXLTEKTOVIKO povtéAo REST, eival o Maykoouiog lotdg (World Wide Web). Onwg o
MNaykooplog lotog, €tol kat kaBe kaho-oxedlaopévn “RESTful” Siadiktuokn
uminpeoia, Ba mpémnel va cupnepldpépetal weg Eva Siktuo amod LotooeAideg (virtual
state machine), 6rmou o kaBe xprotng mepLnyeital péoa otn ebapuoyn EMAEYOVTAG
ouvdéopoug (petadopei¢ katdotaong), HE amOTEAeopa pla véa LotooeAiba (n
avamopAdotoon TNG VEAG KAtaotaong) n onoia petadepOnke wg andvinon anod Tov
gfumnpetntn [16].
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OL BaoKEG apy£C KaL TTEPLOPLONOL TNG apxLTEKTOVIKTG REST

OL akolouBeg opxeg kol Teploplopol Ba TpEmelL va LoYUouv OE ML
Stadiktuakn umnpecia yla va Bswpeitat “RESTful”. Elval onuavtiko va avadepOet
OTL av Kol Tpemel va edappolovtal oL meploplopol autol, dev yivetal kapio
avadopd oto Tpomo vAomoinong toug[15][16][17][19].

e Movtélo nehdtn-s§unnpetntn

Mta opolopopdn Siemadn (uniform interface) dtaxwpilel Toug mehateg amno
TOUG €EUTNPETNTEG. Me TOV SLOXWPLOUO aUuTO yla tapadelypa, oL eEAATeg Sev
evbladpépovtal ya tn anobnkevon twv dedopévwy. Auto BonbBdael otn BeAtiwon
™M¢ ¢opntotntag tou Kwdika TeAAtn. Avtiotowya, oL efumnpetntég Oev
evlladépovral yla tn Sitemadr tou xpriotn (user interface) r) ywa tn Kotaotoon
Tou xpnotn (user state). Autd BonBasl Toug EUMNPETNTEG WOTE VA TIAPAUEVOUV
amAol kot emektacipol (scalable). Me tov Sloxwplopd auto, teAlkd, ot duo
TIAEUPEG UItopoUV va avamtuxBouv aveédptnta.

e Pnti xprion tou mpwtokoAAov HTTP kat Twv pebodwv tou

Mpémel va yivetal pntr xpnon twv pebddwv tou HTTP mpwtokoAAou. Me tov
Kavova OoUTO TETUXAIVOUME MLO-TIPOG-HLOL avTloToixlon avapeoa ot CRUD
Aettoupyieg, 6nA. Anuwoupyia(Create)-Avayvwon(Read)-Evnuépwon(Update)-
Awaypadn(Delete), kat twv HTTP puebodwv.

JUpdwva e T avilotoiylon avtn:

e [l ™ dnuloupyila evog mMOpou oto €EUTINPETNTI, XPNOLUOTOLOUUE TN
ugbodo POST i PUT.

e [l TN aAvAKTNon TOPOU amd ToV €EUMNPETNTH, XPNOLLOTIOLOUME TN
puebodo GET.

e [lla TN oAayn Katdotaong TOPOoU 1 Yyl Tn evnuépwon Tou,
XpNnotomoloUpe tn pEBodo POST i PUT.

e [ tn Slaypadn mMOpou amod Tov €EUMNPETNTH, XPNOLLOTIOOUUE TN
puéBobdo DELETE.

Itoug mivakeg 1 kat 2 ¢aivovtal duo mapadeiypata xprnong Hag SLadIKTUaKNG
“RESTful” uninpeoiag rmou opiletal otn Ewkova 9:

Nivakac 1: Napadsiyua AITHEHZ/AMANTHEHE dnuioupyiag véou rteAdtn ue HTTP POST

Nivakag 1a: Napadeypa AITHZHZ Snuovpyiag véou meAdatn pe HTTP POST

POST /customers/1234 HTTP/1.1
Host: mydomain.com

Nivakag 1b: Napadsiypa AMANTHIHZ dnpoupyiag véou niehdtn pe HTTP POST

201 Created HTTP/1.1
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Nivakac 2: Napadsyua AITHEHZ/AMANTHEHE AfYn¢ Aiotac neAatwv ue HTTP GET

Mivakag 2a: Napadsiypa AITHZHZ AfPng Aiotag neAatwv pe HTTP GET

GET /customers HTTP/1.1
Host: mydomain.com
Accept: application/xml

Nivakag 2b: Napadstypa AMANTHZHEZ AqPng Aiotag neAatwv o XML pe HTTP GET

<customers>
<customer>
<id>1233</id>
<name>Pavlos Leggos</name>
<address>25, Othonos, Athens, Greece</address>
</customer>
<customer>
<id>1234</id>
<name>Giorgos Aggelou</name>
<address>12, Akropoleos, Athens, Greece</address>
</customer>
</customers>

/orders
GET - list all orders
—————— PUT - unused
POST - add a new order
DELETE - unused

Jorders/{id}
GET - get order details
P----g PUT - update order
POST - add item
DELETE - cancel order

«interface»

/customers
Resource

I

]

I

[

I

I

I

1 -

I GET - list all customers
GET <} ---+----4 PUT - unused

1

1

1

1

1

|

1

1

1

L

EBET POST - add new customer
DELETE DELETE - unused

/customers/{id}
GET - get customer details
----- PUT - update customer
POST - unused
DELETE - delete customer

/customers/{id}/orders
GET - get all orders for customer
------ PUT - unused
POST - add order
DELETE - cancel all customer orders

Ewova 9: Mapabdetyua Stadiktuakng untnpeoiac ue RESTful HTTP npoogyyion

Onwg daivetal kat amo ta nmapadelypata XpnoLUOTOLOUUE £va ULKPO
ouvolo amo phupota (ot HTTP péBodol: GET, POST, PUT, DELETE) kat ta
edapuolouvpe o éva amelpo cuvolo ouotaoTikwv (URIs)[20]. Etol Soulelel kat
o Naykooutog lotog. Otav MANKTPOAOYOUE OTOV TEPLNYNTH pag t StevBuvon
Tiou B€Aoupe, o epNyNTNC Xpnotpomnolet tn HTTP péBodo GET yla tn avaktnon
¢ oeAidag mou {NTAE.

H otevr) oxéon tng apxttektovikng REST pe 1o mpwtokoAo HTTP Sev
elvatl tuyaia. H apyttektovikr) REST avamtuxdnke mapdAAnAa pe TO MPWTOKOAAO
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HTTP/ 1.1, pe tov Roy Fielding va elval évag amod toug ouyypadeic Twv apxwv
KoL KAVOVWV TwV ipodlaypadwyv tou HTTP/1.1.

e Stateless Server-Side (avevu katdotaong nAevpd e§unnpetnty)

H emkowwvia meAdtn-efUMnpeTnT TPEMEL v akoAouBesitat amd Ttov
TIEPLOPLOUO OTL KAVEVA TIEPLEXOMEVO TIOU adopd Tn Katdotaon Tou xprotn dev
Ba mpénel va anobnkevetal otn MAEUPA Tou €EUTINPETNT KOTA TN HeTadopd
TWV atnUatwy. Etol, kabe altnuo and tov eAdtn Oa npEnel va mepLEXel OAn tn
mAnpodopia avaykaia ylwa tn enefepyocia TOU QLTAUATOC KAl Omoladnmote
kataotaon ouvedplag (session state) mpémel va kpateital otn TMAEUPA TOU
meharn.

e Autonpocdloplotikad URIs

Ye kaBe mopo NG Sladlktuakng umnpeoiog npenet va divetat URI mou va
Oeixvel ™ évvola kot TN Asttoupyla mou efumnpetel. MNa akopn KoAUTeEpPN
katavonon eivat Bondbntikd n StevBuvon va €xel popdn mou akoAouBel tn
SLadpopn o€ KATAAOYO ME TLG UTTOEVOTNTES TOU OTTWG TTOPOKATW:

http://www_mydomain.com/discussion/2012/07/19/{topic}
e Metadopa dedopévwv anod tov e§unnpetntr) os XML r} JSON

H avamapdotacn &vOog TOPOU, TOU EMIOTPEPEL WG amaAvinon o
e€umnpPeTNTAG, Hag Seixvel TN TPEXOUOA KATAOTACN TOU TOPOU TN OTWYUA TNG
aitnong tou meAdtn. EMOUEVWE QUTO TIOU TIPETTEL VAl ETILOTPEDEL 0 €EUTINPETNTIG
glval To OTLYULOTUTIO TOU TIOpoU TN SeSopévn XPOVIKA OTLYUr. TO OTLYULOTUTIO
QUTO Umopel va elvat KAt amAd onwg n eyypadn amo pa Bdaon dedopévwy A n
OVOTTOPAOTAON €VOG OVTIKELUEVOU OV TO OUOTNHO HOC XPNOLUOTOLEL KATOLO
HOVTEAO Sebopévwy. ZTn SeUTEPN MEPIMTWON TA AVTLKELEVA TIOU AOTEAOUV TO
HovTéAo Sedopévwy ocuvdEovtal PeTafl TOuG pe OXEOELS aAAnAemibpaong Kot
elval XproOlUO OL OXECELG OQUTEC va T UETAPEPOUUE OTO TIEPLEXOMEVO TNG
avamnoapdotaong, Sivovtag tn Suvatdtnta va mapéxovtat ta  URIs twv
OXETWOUEVWV aVTIKELMEVWY. Mapdadelypa téTolag avanapaoctaons oe XML eival
TO TIOPAKATW:

Mivakag 3: XML avanapdotacn viUATOS CXOALAOUOU

<?xml version="1.0"?>
<discussion date="{date}" topic="{topic}'">
<comment>{comment}</comment>
<replies>
<reply from=joe@mail.com href="/discussion/topics/{topic}/joe" />
<reply from="bob@mail.com” href="/discussion/topics/{topic}/bob"/>
</replies>
</discussion>

YeAiba | 33




Mivakag 4: Ta o cuvnShouéva MIME Types nou xpnotuornotoUue o RESTful unnpeoisg

JSON application/json

XML application/xml

XHTML application/xhtml+xml
e Cachable

Jtov [MMaykooulo lotdé oL meldteg umopouv va amoBnkevouv (cache)
anavinoelg (responses). O anavtioelg pag RESTful umnpeoiag Ba mpémnel va
avadEpouv pnta av sival emavaypnaotponotiolues (cachable) i oxL, £€toL wote o
mieAdtnc va AapBavel mavta ta cwotd Sedopéval.

e Layered System

O mehdtng Oev &€pel av eival ouvdedepévog ameuBelog PE TOV TEAKO
efunnpetntn (end server) 1 o€ kAmolo evdlapeco. Ot evdlapeool eEUTINPETNTES
BonBouv otn PBeAtiwon TNG EMEKTACIUOTNTOC £POpUOlOVTIAC LOOAOYLOUO TOU
doptou epyaciag pe polpalopeveg cache kot akopn epoapuolouv TIOALTIKES Kol
eAéyxouc aoPpalelog KpATWVTAC ATTAO TOV TEALKO €EUTINPETNTH.

e Code on Demand (mpoalpetiko)

OL €EUMNPETNTEG UIMOPOUV VOl EMEKTEIVOUV TN AELTOUPYLKOTNTA TOU TEAATN
HETADEPOVTAG O AUTOV ekTEAEOIHO Kwdika. TEtola mapadeiypata eival Java
Applets fj JavaScript scripts.

REST ¢vavti SOAP (Simple Object Access Protocol)

H eupeia avtamokplon mou PBpnke n apxttektovikry REST yia tn avamtuén
umnpeclwV SLadLlkTuou €vavtl umnpecwwv Bactopéveg oe SOAP 1 WSDL, Bploketal
0TO OTL elval -pe dtadopd- Eva aPXLTEKTOVIKO LOVTEAO TTIOAU TILO ATAG KOl T(POGLTO.

lowg n o onuavtikn Stadopd NG apxLtektovikng REST og oxéon e to SOAP
N aAAa mopepdepry RPC (Remote Procedure Call) eivat otL oe RPC Aéue “optoe
karole¢ pedodoug ot omoiec kavouv katl” evw o€ REST Aéue “Optoe kamotoug
mopouc kat Vo Exouv auTEC TIC MeBobdoucg”. Kamola TIAEOVEKTAUATA TNG
opxXLTekToVIKAG REST yla Stadiktuakég unnpeoieg eivat[21]:

e AoulAsvel MOAU kaAd oe meploplopévo bandwidth kaw mépoug: Evag amo
TOUC AOYOUG ylo. TOUC OTolou¢ Aépe OTL n apxttektoviky REST eival
"lightweight” odeiletal oto OtTL n emniotpedopevn doun umopel va eival
otdnmote, XML, JSON i HTML. Evac &Alog Adyog eival OtL pmopeic va
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XPNOLUOTIOOELG  OomolovdAMOoTeE  Tepnynt) ylatt n REST mpooéyylon
xpnotwuorotel TG yvwotég HTTP peBodouc. Téloc pe REST pmopoupe va
XPNOLLOTIOL| OOV E TO avTikeipevo XMLHttpRequest to omolo umootnpiletal
armd OAoUG TOUG TePLNYNTEG, Silvovtag w¢ pmovoug tn xprnon AJAX yua Tig
KANOELG pag.

Me REST €xoupe stateless Aettoupyieg: Av n epappoyn pag Oa xpnolomnolet
stateless CRUD Aewtoupyieg tote Kepbiloupe o0TO OTL WUMOPOUME v
ETAVAXPNOLUOTOLOVUHE (cache) TIC amMAVIAOEL( TOU TAlPVOUMPE amd ToV
efumnpetntn.

YeAida | 35



AJAX - Asynchronous JavaScript and XML

Elvat éva oUvolo aAANAEVOeTwVY TEXVIKWV TOou Oladlktuou, TI OToleg
XPNOLIOTIOLOUUE OTn TIAEUPA TOU TeAATN ywa TN Onuoupyia acuyxpovwv
Stadiktuakwv edappoywv. Me AJAX, ol SLaSIKTUAKEC £papUOYEC UMOpoOUV va
oteilouv aAAd kat va AdPBouv amd tov efumnpetnt SeSopéva acuyxpova OTO
napacknivio (background) xwpig va emnnpedletal n cuunepldopd Kat n epdavion
NG TpEXOVTG oeAibag.

Ta &edopéva pmopolv va avaktnBouv XpnoLUOTIOLWVTAG TO OVTLKELHLEVO
XMLHttpRequest tou mepinynth. Mapd to ovoua, n xprion XML dev amatteital kot
ouxva avti autol xpnotpomoleitat JSON kat ot attioslg dev xpeltaletal va eival
aovyxpovec[22].

To AJAX 8ev elval yYAwooo TPOYPOHUUOTIOHOU OUTE £lval MOl TEXVIKN OO
HOvVN NG oAAG Omwc avadEpOnke gival éva oUVOAO OAANAEVOETWV TEXVIKWV KoL
MPOTUNWV Tou Sladiktuou. Xpnotwomotovpe HTML kat CSS ylo tn onuovon Kat
napouciacn twv Sedopévwy. Ito DOM €xoupue mpooPaon péow JavaScript yla
Suvapikn epdpavion twv dedopévwv aAAd Kot yia tn aAAnAenidpoaon He Tov xpnotn.
Me JavaScript kat péow tou APl Tou avtikelpévou XMLHttpRequest pog mapéxetat
néBodoc yla avrallayrn dedopévwy, acuyxpova HeTafl TOU TEPLNYNTH TOU TIEAATN
Kall Tou €€UTINPETNTN YL VA MOPEVYOUUE TIG AOKOTIEG TIANPELG EMOVADOPTWOELG TLG
oeAidag[23].

Browser Server

An event occurs...

*Create an —_— —_—
XMLHttpRequest object

* Process HTTPRequest

* Create a response and
send data back to the

browser
® Send HttpRequest

Browser

*Process the returned
data using JavaScript L —

E

slipdate page content

Ewova 10: Nwg ouAevet to AJAX Mnyn: w3shools[23]

MapakATw MOPOUCLATETAL KWALKAG yla TN HEPLA TOU TIEAATN OMOU HE XPNon
JavaScript €xoupe mpooBaon otic pebodoug open() kal send() Tou AVTLKELLEVOU
XMLHttpRequest. H enefepyacia tng andvinong and tov e§umnpeTnT ylvetal
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amo Tn ouvdptnon mou avabétoupe oto medio onreadystatechange tou
avtikelpevou XMLHttpRequest:

Mivakag 5: Napadeyua kwdika neAarn yia dnuitovpyia AJAX kAnong

var xmlhttp;
it (window.XMLHttpRequest){
// code for IE7+, Firefox, Chrome, Opera, Safari
xmlhttp=new XMLHttpRequest();
}
else{
// code for 1E6, IE5
xmlhttp=new ActiveXObject(*'Microsoft.XMLHTTP'");

xmlhttp.onreadystatechange=
function(){
if (xmlhttp.readyState==4 && xmlhttp.status==200){
document._getElementByld("'myDiv™) . innerHTML=xmlhttp.responseText;

}

}
xmlhttp.open("GET","URL_TO_SERVER", true);
xmlhttp.send();

Mepika mAeovektpata xpnong AJAX elvat OtL pelwveTtal n  Kivnon
6ebopévwy peTafl TEAATN-€EUTINPETNTH £T0L UELWVETOL O XPOVOG OUTOKPLONG
avéavovtag tn enidoon kat tn TaxvTnTa TNG SLadLKTUAKAG UTtnpeoiag. Me tn xprion
evaAlaktikwyv tng XML onwg JSON €xoupe dupeon mpooBaon Twv dedopévwy pag,
o0V VOl TIPOKELTOL YLa Ttivaka, o€ Levyn (KAELSL, TLun). Ydpxouv £TOLUEC open source
BiBAloOnKkee onweg JQuery, Prototype k.a. mou Kavouv tn xpnon AJAX mio amhn,
TIAPEXOVTOC ETOLUEG CUVOPTNAOELG Kal TEAOG N emikowvwvia pe AJAX yivetal Héow Tou
TIPWTOKOAAOU HTTP.

MEpPLKA UELOVEKTHMOTA TIOU OLyA-olyd Opwe e€aleidovtal elvat OTL 0T PO
HTML5 emoxn pe tn xprion AJAX Sgv umnpxe Tpomog va kataxwpnBel n oceAida oto
LOTOPLKO TOU TIEPLNYNTN UE ATMOTEAECUA TN KN OWOTH Xprion tou “back button”. OL
unxovég avalntnong onwe auth ¢ Google dev unopet va mpooB£oeL 0To EUPETHPLO
™¢ AJAX oelibeg. Av yla Adyoug aodaleiag eival amevepyomolnuévn n JavaScript
oToV TePLNyNTH, Tote 6ev Soulelel n Sladiktuakn unnpeoia Kot T€Aog AJAX KANOELG
yla Aoyoug acdaleiag dev umopouv va yivouv o€ host dLapopeTiko and autov mou
nag “o€pBipe” tn tpExouca oeAidba[24].
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HTML5

H HTML5 eival pta cuAAoyr amo XapaKTnpLoTLKA, TexVoAoyieg kat APIs, mou
d€pvouv tn duvapn evog umoloylotr desktop kat tn {wvtavn epnelpia MOAUHECWY
oto SLadiktuo, evw evioxVetal N SladpaotikotnTa Kal N cuveeoLoTNTA TIou £ival
XOPAKTNPLOTIKA TOU TUprva Tou SLadiktuou.

H HTML5 mepllapfavel tnv mEUmTn avabswpnon TG YAWCoA ofpavong
HTML, CSS3 kot plo oslpd amo JavaScript APls. Mall, oL texvoloyieG auTég
ETUTPEMOUV TN SnuLoupyia TMOAUTTAOKWY €PapUOywV Kal UTtNPECLWY Tou Sladiktuou
OTOU  TPONYOUPEVWG HOvo oe  desktop mAatdpopueg upmopoucav  va
SnuoupynBouv[25]. H HTML5 Ba avtikataotiost tn HTML4, XHTML1 kat DOM
Level 2.

APKETA XapaKTNPLOTIKA TG HTML5 £€xouv evowpatwBel otoug onuepLvoug
TLEPLNYNTEG, av Kal N TeAkn €kdoon tng HTMLS (final recommendation) cupdwva pe
™ Kowotnta W3C[26] avapévetal to 2014.

H HTML5 &ev avnkel o kamolwa etalpeia ) mepinynty aAAd  sival
dnuovpynua tng kowotnta¢ WHATWG[27] oe ouvbuaopo HE TEXVOAOYLKOUG
KoAooooU¢ onwg n Google, Microsoft, Apple, Mozilla Foundation, Facebook, IBM,
HP, Adobe k.a. ITOX0¢ TNG KOWOTNTAC KOl TWV ETAPLWV OUTWV Elval va
OUVEPYOOTOUV £€TOL Wote va dnuloupynioouv KaBoAwkda mpotuma (universal
standards) yla toug meplnynTEg Kot va au€raouv tig Suvatotnteg tou Stadtktuou.

H emopevn yevid twv SLASIKTUOKWY UTINPECLWV Ba pmopolv va TPEXOUV
vPnAng emnidoonc ypadwkwy, va Soulevouv offline, va amoBnkevouv peydAlo
Héyebog mAnpodoplag otov meAdtn, va eKTEAOUV ypriyopouG UTTOAOYLOUOUG Kol va
oAANAeTLdpoUV e TOV XPAOTN O€ €va VEO Kal BeATIwEVO entimedo.

Ta tpla KUPLOTEPA XOPAKTNPLOTIKA TG HTMLS mou XpnoLUOTIOINCAE yLa TN
Sltadiktuakn unnpeoia mou etidgape eivadl:

e To otolyelo <canvas> yLa ToV SUVOULKO OXESLAOUO yPadIKWY TTAPACTACEWV.

e Tn amoBrikeuon Sedopévwy otn TTAEUPA TOU TTEAATN XpnoLpomolwvTag to API
Tou sessionStorage.

e Tn amootoAn events amd tn mMAsupd tou e€umnpetntn (Server-Side Events)
Kol T emefepyacio Toug otn MAeupa Tou TteAdtn e To EventSource API.
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<canvas>

O “kapPag” eivar pla oxediaotikn meploxny (drawable region) n omola
kaBopiletal and kwdika HTML, divovtag yla mapapétpoug to UPOG Kal To TTAATOG
TOoU:

Mivakag 6: Mapadsiyua optouou canvas

<canvas id="myCanvas" width="525" height="350">[No canvas support]</canvas> ]

H peydAn duvapn tou KopBa eivol OTL UmopoUpe va €XoUE ipooBaaon ot
TiEPLOXN auTr HEow JavaScript, XpNOLLOTMOLWVTAC TIC CUVAPTHOELC TTOU MG Sdlvovtat
ol omoleg ival TOAU OpoLeG pe Kowva 2D APls €ToL UMOPOUUE va SNULOUPYICOUUE
Suvapka ypadikd. Meplkég xprioeLg ou Seixvouv TIg SuvaTOTNTEG TOU Kaupa lvat
N KOTOOKEUN OUVAUIKWY YpodlKWY TAPAOCTACEWY, KIVOUUEVA OXESL, mauyvidia
K.0.[28]

HTML5 Web Storage kat sessionStorage

Mia amd TG omoudalotepeg Kowvotopiec mou ¢épvel n HTMLS eival n
Sduvatotnta mou Sivetal otig SLaSIKTUOKEG UTINPECLEG, va. amoBnkevouv dedopéva
TOTILKA OTOV TEPLNYNTA Tou Xprotn. Tn duvatotnta auth tn Aéue “Web Storage”[29].
MaAaldtepa aUTO yLVOTAV LOVO LE T Xpnon “cookies”.

To web storage eival acdaléotepo kal TaxUTEPO €vavtl TG xprnong cookies.
MepLka oo ta TAEOVEKTHUOTO ToU Web storage €vavtl twv cookies eivat[29][30]:

e Me tn Xprion web storage, ta 6ebopéva dev ocuuneplappavovrtal o kaBe
KAion mpog Tov e§umnpetnt aAAd povo epocov {ntnbouv oe avtiBeon pe ta
cookies omou o0Aa ta dedopéva oteAvovtal o€ KAOE altnua.

e Me web storage pumopouUpe va anoBnkevooupe Peyalo péyebog Sedopévwv
OTOV TEPLNYNTH Mg XwPLG va emnpedaletatl n anddoon tng SLASKTUAKNAG
umnnpeoiag, epodoov ta Sedopéva autd amobnkelovTal TOTLKA.

e To Méyloto pEyeBog evog cookie eival 4KB evw TOTIKA MMOPOUUE v
anoBnkevooupe dedopéva g Tagng Twv MB. Ze Microsoft Internet Explorer
8+ umopoupe va amoBnkevooupe pEXpL 10MB evw oe Mozilla Firefox kot
Google Chrome péxpt 5SMB.

Yndpyouv duo €idn web storage. To mpwto €idog ovopdletal localStorage pe ta
6edopéva va pnv €xouv “nuepounvia Anénc”.
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To Oeltepo eibog¢ ovopaletal sessionStorage «kat Tta Sedopéva
amoBnkelovtal HOVo yLa TN TpExouca cuvedpia. AUTO onpaivel OTL av 0 XprRotng
kAeloel To tab r Tov epinyntr) Tou, Tote Ta Sedopéva xavovTtal.

Eva amd Ta PEYOAUTEPO TIAEOVEKTAHATA TOU sessionStorage, To oOroio
EKUETOAAEUOUAOTE KoL 0T Sk oG Stadiktuakr epapuoyn, €lval OTL UMOPOoUUE
UE sessionStorage otn MAeupd Tou TEAATN va METUXOUE OTL KaL To HTTP Session
otn mAgupad tou e€umnpetnTr. AuTO €ival Eéva MOAU pEYAAO TTAEOVEKTN A yLaTi av
yla mapadelypa OEAOULE va KPOATALE TO username gvog xpnotn o€ pia “RESTful”
SladkTuaK Uumnpeoia, TOTE ylwo va TOpapEvel stateless n mAeupa Tou
e€unnpetntn Sev Ba mpémel va amoBnkevetal oto HTTP session.

Nivakac 7: Napadeyua xpriong sessionStorage e JavaScript — Artodrikevon/Avaktnon dsdousvwv

var user="demetris”
if(sessionStorage == null)

alert(*'sessionStorage not supported by the browser'™);
else

sessionStorage.setltem(“username” ,user);

if(sessionStorage == null)

alert('sessionStorage not supported by the browser');
else

alert(sessionStorage.username);
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Server-Side Events (SSEs) - EventSource API

Ta Server Side Events (SSE) eivair n texvoloyia n omola Tapéxel T
duvatdtnta otoug eEUMNPETNTEG va Tpowbolv Kolwvomolnoelg (notifications) otov
TLEPLNYNTH Tou meAatn os popdry DOM Event [31].

H béa miow amod ta SSEs eival OtL 0 meAdtng péow plag SLadIKTUAKAG
umnpeolog “esyypapetal” (subscribe) oe éva “pevua evnuepwoswv” (stream of
updates) Tou mapayetal ano Tov eEUNNPETNTA Kal KaBe dopd mou cupPaivel éva
VEOD “yeyovicg” (event), evnUePWVETOAL O TTEPLNYNTAG TOU[32].

EventSource API

Ta SSEs elvat mpotumo t™¢ HTMLS kal meplypadetal mMARpwS omod T
kowotnta W3C[45]. MmopoUue vo €KUETAAAEUTOUME TO TPOTUTIO QUTO HEOW
JavaScript xpnotwponowwvtag to EventSource APl onwg daivetal mapakdtw:

Mivakag 8: Eyypapn MeEAATn O€ PEUUA EVNUEPWOEWV

if (window.EventSource) {
var source = new EventSource("URL_TO_SERVER");
s
else {
alert(*“your browser does not support Server Side Events™);

Mivakag 9: Xeiplopo¢ evnuepwoewyv (events)

source.onopen = function () {
console.log("new stream opened");

1

source.onmessage = function (event) {
console.log("new event: " + event.data);
//xwdikag yia eneepyacia tou event

s

source.onerror = function () {
console.log("error");

1

O efunnpetntng umopel va uAomoinBei oe PHP, NODE JS ) va eival kamoto
Servlet. Zto mapdptnua UTtdpxeL mapddelypa uAomoinong e§unnpetntn o€ Servlet
xpnowonowwvtag to Jetty API. O efumnpetntig autdg, Xpnolhomolnbnke yla
“testing” TN¢ SLASIKTUOKNC UTtNPEGLAC TTOU UAOTIOLRONKE.
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H amootoAn event amo tov meplnyntn yivetat pe emikepoAida Content-Type
“text/event-stream” otn amnavinon. Itnv PBacilkn Ttou popdr), TO OWUHA TNG
amavinong mPEMEeL va epLEXeL To string "data:", akoAouBoUpevo amod To URVUua,
akolouBolpevo and “\n\n”.

Mivakag 10: Napadetypa amootoAng event mou nieptéxet JSSON unvuua

data: {\n

data: "msg': "hello world”,\n
data: "id": 12345\n

data: }\n\n

Nivakag 11: Enséepyacia JSSON unvouarog otn nAsupa tou teAdrn

source.onmessage = function (event) {
var data = JSON.parse(event.data);
console._log(data.id, data.msg);

}s

Server-Sent Events vs WebSockets vs Long-polling

H texvikn Polling sival pla mapadoolakn TEXVIKN N omola xpnotpomnoleital
ano AJAX ebapuoyEs. H Baotkn 6€a ival otL n epapuoyn KoAel emavelAnppéva Tov
efumnpetntn yo Sedopéva. ZUpdpwva Pe To TPwTOKoAAo HTTP dtav o meAdtng KAVEL
HLo aitnon oto €€UMNPETNTH, AUTOC QMO TN UEPLA TOU TIPEMEL VA OTEIAEL THiOW LA
amavtnon. Itn mepintwon mou 8ev umdpxouv véa Sedopéva TOTE AMOOTEAAETAL
Mow Mot adela amavinon. To UEWOVEKTNUA QUTAC TNG TEXVIKAG €lval OTL otn
nepinmtwon mou Sev undpyxouv véa Sedopéva €Xoupe eMBApUVON TOU SIKTUOU WE Ta
Zevyn HTTP Attnong/Anavtnong.

Mo tn eniAvon tng emPapuvong autnG UNAPXEL N TexVIKA tou Long Polling
Omou av otn MAeupd Tou efumnpetnt) Sev umdpxouv véa Sedopéva, TOTE O
€EUTINPETNTAC KPATAEL TO QUTNHA TIOU TOU €XEL ATMOOTEIAEL O TTEAATNC AVOLKTO PEXPL
véa Sedopéva va sival Stabéopa. H texvikn autrn ovopaletal kat "Hanging GET"
ylati otav dedopéva yivouv SLoBEotpa TOTe 0 eEUMNPETNTAC AMOVTAEL Kal KAEIVEL TN
ouvbeon kat n dladikacia emavalapBavetol. TO PELOVEKTNUA TNG TEXVIKNAG OQUTAG
elval OTL umopel EUKOAQ VA YIVEL XOKEPLA TIPOCAPTWVTAG OKPUTTAKLA OE EVA QITELPO
iframe (infinite iframe).
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Ewova 11: Long Polling

Ta SSEs €xouv oxedlaotel amo tn opxn ME TETOLO TPOMO WOTE va €ival
armoboTika. Itn emkowwvia pe SSEs o eEunmnpetntig otav €xel véa Sedopéva, ta
npowBOel oto TMEPINYNTN TOU TEAATN XwPLG va xpetalovtal HTTP Altripata YeTd tn
gykataotaon tng ouvdeonc. Etol pe SSEs dnuioupyeital Eéva KavaAl Lovo Pog pLa
KatevBuvon, amo tov eEUMNPETNTA Mpo¢ Tov TeAdtn. Ta SSEs oe avtiBeon pe TIg
polling texvikég Ta xelpiletal aneuBelag o mMepnynTAC KaL 0 MEAATNG TO HOVO TOU

D
=

{ Y Loop
R

€XEL va KAVEL glval va “akovel” yla véa pnvupata.

HTTP

™
|'\/ Loop id

updated state

Ewkbva 12: SSEs

MoAU Opola pe ta SSEs eival ta WebSockets. Ta WebSocket APIs pog
TIAPEXOUV E€va TIAOUGCLOTEPO TIPWTOKOANO KOL MITOPOUUE VO EXOUHE KAVAAL
ETKOWVWVIOC KoL TTPOC TIG Suo KateuBUvoeLc. To va UTtApXEL KAVAAL Kal Ttpog Tig duo
KATeUBUVOELG elval XproLo o€ SLadIKTUAKEG UTINPECLEG OMWG atyvidla, epapUOYEG
QVTaAAQYNG UNVURATWY Kal EPaPUOYEG ME OXESOV TIPAYHATIKO XPOVO EVNUEPWONG
(near real-time apps).
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Ewova 13: WebSockets

Ouwg TG eploootepeg PopeG v XPeLAlOUOOTE EMIKOVWVIA KOL TIPOG TLG
6uo kateuBuvoelg aAAd HOVO EevnUEPWOELG amd Tov e€umnpetnth. TETOl
napadelypata  eival Sladlktuakég umnpeoie¢ pe evnuépwon friend status,
EVNUEPWON TLLWV LETOXWV Xphuatiotnpiou, news feeds k.a.

Ta Boaolkotepa mAsovekTipata twv SSEs (kat tou EventSource API) évavtl
Twv WebSockets eivat otL ta SSEs prnopouv va otalouv pécw HTTP. Auto onpaivel
otL Oev xpelaletal KaAmolo €l8IKO TPWTIOKOAO 1 Kamolwa €8k UAormoinon
efunnpetnt ywa va SouléPouv. Ta WebSockets am’ tnv al\n xpetalovral full-
duplex ouvbdéoelg kat Web Socket e€umnpeTnTEC yla va XELPLOTOUV TO TIPWTOKOAAO.
Akoun ta SSEs oe avtiBeon pe ta WebSockets mapéxouv otov oxedlacpd Toug
XOPOKTNPLOTIKA OMWE autopatn emavoouvdeon, event IDs kal tn duvatotnta va
otéAvouv auBaipeta events[32][33].
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CDMI (Cloud Data Management Interface)

Elvalr éva &iebBvég avowktd mpotumo, amd tn SNIA (Storage Networking
Industry Association)[34] mou kaBopilet To MpwTOKOANO Yyl T TpocPacn o€
amoBnKeuTIKO VEPOC Kal TN Staxeiplon twv dedopévwy mou eival amobnkeupéva os
oauto[35].

Yto CDMI kaBopilovtal “RESTful” HTTP Aettoupyieg yla mpooPacn oOTLg
Sduvatotnteg (capabilities) tou amoBnkeutikol védoug, mpooPacn kat CRUD
Aewtoupyieg oe containers kat avitikeipeva, Olaxeipion xpnotwv kat opdadwvy,
vAomoinon edapuoywv gAéyxou, ocuvdeon Sedopcvwy pe petadedopéva, eKTEAEON
epwtnuatwv (queries), petadopd dedopévwv ano éva vépog oe AAAO Kal e€aywyn
6£60UEVWV HEOW TTIPWTOKOAA WV OTtwG To iSCSI Kot NFS.

Jto CDMI xpnowomoleitat o0 8log pnxaviopog efouclodotnong
(authorization mechanism) pe to NFS cUotnua apxeiwv. H katatunon (partition) Tou
amoBnKeUTIKOU XWPOoU yivetal oe povadeg oL omoieg ovoualovtal containers. Eva
ouvolo amd Sebopéva amobnkevetal o€ container kat pe Bdon autd UMOPOUUE va
avalntooupe ta dedopéva pag[1].

To Object Model Tov CDMI

To avtikeipeva gival mapopola He To apxeio o€ €va mopadoolako cuotnua
opxelwv, aAAa pe tn Stadopd OTL UTIAPXEL N SuvaTOTNTA EUMAOUTIOUOU TOUG HE
Hetadedopéva.

Root Container
hitps:/f=offering=/

Capabilities - cdmi-capability
hitps-/i<offering=/
cdmi_capabilities/

[ ::ms t::ﬂg h“"m%_% Name Value
T Name Value
Y B
Container A - cdmi-container Container B - cdmi-container Domains - cdmi-domain
hitps:/{=offering=/containerA/ hitps //=offering=/containerB/ hitps:#/<offering=/cdmi_domains/
Mame Value Name Value Name Value
Mame Value Name Value Name Value
‘“x ‘,____H
HH""' - -\-H"-\-\.
S —~—
T T
‘HH"" - —
T T
Y iy T

DataObject - cdmi-object
hitps:/{=offering=/containera/
dataohject1

DataObject2 - cdmi-object
https:i/<offering=/containerA/
dataobject2

Queue - cdmi-queue

https:/i=offering=/containerB/
ueue

d Name Value

Name Value

Name Value
Name Value

Mame Value
Mame Value

Ewova 14: To Object Model tou CDMI
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O mehatng pmopel va €xel mMpOoPacn OTA OVTIKELHEVO PECW TOU OVOUOATOG
TOU I Tou povadikol avayvwplotikou Object ID (OID) tou. Otav n mpooBaaon yivetat
HUECW TOU OVOUOTOG TOU QVTIKELUEVOU, TOTE 0 TteAdtng Sivel To URL mou mepléxeL To
TANPEG MovomaATtL yla tn Snuioupyia, dwafaocpa, evnuépwon n Siaypadn Tou
avtikelpévou. Otav n mpooPaocn yivetar pe to OID tOU QVIIKELWEVOU, TOTE N
npoéoBaon yilvetal LECW TOU XWPOU ovouatwyv cdmi-objectid container.

Nivakag 12: Napadetypa URL npooBaong avtikeipévou uéow OID Kkat ovouatog

http://cloud.example.com/cdmi_objectid/00006FFDO010AA33D8CEF9711E0835CA/
http://cloud.example.com/MyContainer/MyDataObject. txt

AUTO Tou evllopEpel TN UEPLA TOU TMEAATN €lvol Ta containers Kol ta
avTtikeipeva. H dnuloupyia evog container yivetal péow evog HTTP PUT autrpatog
Sivovtag oto URI to emiBupntd Ovopa Kol TPOALPETIKA av BEAOUUE UMOPOUUE va
ouuneplhapoupe petadedopéva ylo autod. MeTA UMOPOUUE va SNELLOUPYCOULE, KO
TAAL pe HTTP PUT aitnua, avtikeipeva oto container Kot TEAOG UITOPOUE VO EXOUUE
npooBaon oe auta pe éva HTTP GET altnua.

Ovpég Avtikelpnévmv (Object Queues)

OL OUpPEG avTKelEVWY Ttapéxouv First-In First-Out (FIFO) mpdoBaocn ya tn
amoBnkeuon kat avaktnon Sedouévwyv. Me éva queue object writer mpooBETouue
(POST) 6ebopéva otn oupd kal He €va queue object reader SiaBaloupe (GET)
6ebopéva ano tn oupa, daypadovtag mapaAAnAa ta SeSopéva auTta ano tTn oupa,
w¢ avayvwplon tng mapoAafnig Toug amd tov meAdtn. O pnxaviopog Slaxeiplong
OUPWV ETUTPENMEL Ot €va queue object writer vo. otéAlvel debopéva oe €va N
TIEPLOOOTEPOUG queue object reader pe aglomioto tpomno[35].

H mpoocBaon oe oupd yivetol Onmwe¢ o £€va QVTKEIMEVO f container
XPNOLLOTIOLWVTOG £iTe TO Ovopa TG (URI) gite pe to OID 6nwg daivetal mMapaKATw:

e Me Baon to URI my. http://cloud.example.com/queueobject

e Me Bdon to OID my.
http://cloud.example.com/cdmi_objectid/0000706D0010B84FAD185C42
5D8B537E

Mot oupd UTTOPEL vaL €XEL yLOL TIPOYOVO €val AANO QVTLKELEVO. TN TEPLTTWON
autn n oupd kAnpovopel ta petadedopéva TOU TPOYOVOU TNG. TN TIOPAKATW
TEPIMTWON N oupd receipt.queue KANpovouel ta petadebopéva Tou container
finance:

http://cloud.example.com/Ffinance/receipts.queue
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Xpnowuornolovpe “RESTful” HTTP aitiuata ylwa Tn KANON TwV EMTPEMTWV

AELTOUPYLWV TIOU UITOPOUE VA KAVOULE O€ OUpPA. TETOLEC AsLlTOUpPYiEG Elval:

e H dnuoupyia oupadg pue HTTP PUT aitnua

e H avaktnon Tng oupdg 1 HEPOG TG (XPNOLLOTIOLWVTOG TTAPAUETPOUG OTO

aitnua) pe HTTP GET aitnua
e HmpooBbnkn debopuévwy otn oupd pe HTTP POST aitnua

e H evnuépwon pépoug Twv Sedopévwy N LETASESOUEVWY TNG OUPAG UE

HTTP PUT aitnua

e H &waypadr oupdg N HEPOC Twv SeSopévwyv TNG (XPNOLLOTIOLWVTAG

TIAPAUETPOUG 0TOo aitnua) e HTTP DELETE aitnua

Jto Oeutepo HEpPoG Oa yivel avalutik Topouciaon TNG AMOOTOARG

QLTNUATWYV KaL TOU XELPLOMOU TWV QTIAVTNCEWVY MoV eMLoTpEdeL To Vision cloud.

Nivakag 13: MNapddsiyua aitnong/andvinon¢ Anutouvpyio ovpag

Nivakag 13a: Napadstlypa aitnong Anpoupyia ovpag

PUT /MyContainer/MyQueue HTTP/1.1
Host: cloud.example.com

Accept: application/cdmi-queue
Content-Type: application/cdmi-queue
X-CDMI-Specification-Version: 1.0.1

"metadata” : {

}
}

Nivakag 13b: Napddsiypa andvinong Anuiouvpyia oupdg

HTTP/1.1 201 Created
Content-Type: application/cdmi-queue
X-CDMI-Specification-Version: 1.0.1

{
"objectType'™ : "application/cdmi-queue™,
"objectID" : "00007E7FO00104BE66AB53A9572F9F51E",
"objectName'™ : "MyQueue',
“"parentURI " : "/MyContainer/",
“parentID"™ : "0000706D0010B84FAD185C425D8B537E",
"domainURI"™ : "/cdmi_domains/MyDomain/",
“capabilitiesURI"™ : "/cdmi_capabilities/queue/",
"completionStatus"™ : "Complete",
"metadata” : {},
"gueueValues'"™ : "

}

NMivakac 14: MNapddsiyua aitnong/andvinone AwaBaouoa ovpag

Nivakag 14a: Noapadstypa aitnong Alapacpo oupag

GET /MyContainer/MyQueue HTTP/1.1
Host: cloud.example.com

Accept: application/cdmi-queue
X-CDMI-Specification-Version: 1.0.1
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Nivakag 14b: Napddsiypa andvinong AVaKktnong oupog

HTTP/1.1 200 OK
Content-Type: application/cdmi-queue
X-CDMI-Specification-Version: 1.0.1

"objectType': "application/cdmi-queue’,
"objectID": "00007E7FO0104BE66AB53A9572F9F51E™,

"objectName': "MyQueue',
"parentURI": "/MyContainer/",
“parentlID™ : "0000706D0010B84FAD185C425D8B537E™,
“domainURI": "'/cdmi_domains/MyDomain/"",
“capabilitiesURI": "/cdmi_capabilities/queue/",
"completionStatus": "Complete",
"metadata: {3},
"queueValues': "1-2",
"mimetype": [
"text/plain”
1.
"valuerange": [
"0-19"
1.
"valuetransferencoding™: [
"utf-8"
1.
“"value™: [
"First Enqueued Value"
1
b5

Nivakag 15: Mapadsiyua aitnong/andvrnone Mpoodikn avtikeuévou otn ovpa

NMivakag 15a: Napadeiypa aitnong Mpoodnkn avilkelpévou oth oupa

POST /MyContainer/MyQueue HTTP/1.1
Host: cloud.example.com
Content-Type: application/cdmi-queue
X-CDMI-Specification-Version: 1.0.1

“"mimetype"” : [
"text/plain”
1.
"value"™ : [
"Value to Enqueue™
1

}

Nivakag 15b: Napddsiypa andavinong MpooOnAKn avikelpévou ot oupa

HTTP/1.1 204 No Content

Jeliba | 48




Vision Cloud

To Vision Cloud eival éva supwnaikd mpoypaupa To omoio ekivnoe tov
Oktwpplo tou 2010, avapévetal va oAokAnpwOel tov ZentéuPplo tou 2013 kal to
KOOTOG eKTLHATAL oTa 15.7 ekatoppupla eupw[37].

OL etatpieg, popeig Kal MAVEMIOTNULIOKA LEPUHMATA TTIOU CUUUETEXOUV OTO
€pyo elvat: IBM Haifa Research Lab (lopanA), SAP Research (Feppavia), Telefénica
Investigacion y Desarrollo (lomavia), Siemens AG (Fepupavia), Engineering Ingegneria
Informatica Spa (ItaAia), Deutsche Welle (Feppavia), RAI-Radiotelevisione Italiana
Spa (ItaAia), Umea University (Zoundia), SNIA Europe (Hvwpuévo BaoiAelo), Telenor
(NopBnyia), France Telecom (FaAAia), Swedish Institute of Computer Science
(2ounblia), University of Messina (ltaAia), iTricity B.V. (OAavéia) kat ¢uoika o
Topéag Emikowvwviwy, HAEKTPOVIKAG Kal Zuotnudtwy MAnpodopikng tou EBvikou
MetooBlou MoAuteyveiou[38].

I16x0¢ tou Vision project €ival va TpowBnoEL TNV AVIAYWVLOTIKOTNTA TNG
owkovouiag tng EE pe tn B€omion oxupwv MANPODOPLOKWY KOL ETUKOLVWVLOKWY
untodouwv texvohoyiag (ICT Infrastructure) yla tnv ofLOTILOTN KOL AMOTEAECUATLIKN
Tapoxn umnpeolwv anobnkevong dedopévwy. H untodopn auvtr Ba umootnpilel tnv
EYKATAOTAON KOl avamtuén umnpeowwv amobrikevong dedopévwv on demand, pe
OQVTOYWVLOTIKO KOOTOCG, TOpPEXOVIAE TOLOTIKEG (QoS) kot upnAng aocdaleiag
umnnpeoieg[39].

MNapadotéo tou Vision project Ba elvat n opxltektoviky kot odnyog
avadopdg urmodoung védpoug (cloud infrastructure) Baclopévn o€ AvVOLKTA TPOTUTIAL
KOl VEEC TeEXVOAOYIEC, KAVEC va PBeAtiwoouv tn petadopd Kal amobrkeuon
6ebopévwy. H umobdoun autr, 6mou to virtualization €xeL Tov KUplo poAlo, Ba
avadeifel Ta akoAovBa onpeia:

e Néo povtélo amoBrikeuong Se60UEVWY, XPNOLUOTIOLWVTOG OVTIKELUEVO HE
puetadedopéva ylo TNV UTOOTNPLEN QTOTEAECUATIKAG TPOoBaong Kol
Slaxelplong, emITpEMovVTOC TN KALMAKWON Kol TNV omAomoinon Twv
UTINPEOLWV amoBrikevonc deSouEVWV.

e Tn petadopd OedopEVWY, ETUTPEMOVIAC OAOKANPWUEVN HETAdOON TWV
Sebopévwy Kal Tn mpodoPfacn and AMOUAKPUOUEVEG TomoBeaoieg, kKaBwg Kot
NV e€AAeln TWV CNUEPLVWV TIEPLOPLOHWV.

e Ymoloywotiky amoBrnkeuon (Computational Storage), elwodyovtag 1n
TEXVOAoyla yla Tov KaBopLoUO KoL TNV €KTEAECH UTIOAOYLOUWY KOVIA OTNV
arnoBnkevon.
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Amnobnkeuon pe BAon To TMEPLEXOUEVO, TIAPEXOVTAG ETOL TN SLEUKOAUVON TNG
npooBaong ota dedopeva pe BAoN TO TEPLEXOUEVO, XWPLG TN AVAYKN YyVWwong
¢ AeToupylag TNG UTTOSOUNAG, Ao TG EPOPUOYEC KOL TOUG XPrOTEC.

Al&non Suvatot)twv vedwv amobrkeuong dedopévwv (storage clouds),
unootnpilovtag tnv mapdadoon umnpecwwv amobrnkeuong Sebopévwv e
aopaAela, pe tn emBupntn molotnta (QoS) Kot HE avTaywvLoTIKO KOOTOC.
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Cloud Monitoring

Me wa ypnyopn avalntnon oto Stadiktuo Ba mapatnprosl Kavelc oOtl
urnapyel mapo oA BiBAoypadia kot apBpa yia avamrtuén edappoywv Kol
UTIOSOUWV VLA UTINPECLEG OE VEPOC. YTIAPXEL OUWC Mo TpuTta otn BLBAloypadia yia
N mapakoAoUBnon ¢ enidoong edaPUOYWV KAl UTINPECLWV TTOU TPEXOUV O€ VEPOG.

The Application Delivery Chain

Clowd

Customers
Private  Public Browsers
Data Cent | p: = ﬂ
. s 3 adparty P L@
e Virtual/Physical Environment g Cloud Services g
DB App  Web Load Ry

Mainframe Servers  Servers  Servers  Balancers Major e ﬂ, B
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Ewova 15: H aduoiba mapaboong epapuoywyv oe urtodour cUvvepou

Mw amodn ywa tov Adyo G eAmnG PBiBAloypadiag eivar ot n
napoakoAouBbnon edapuoywv oe védog Oev Sladépel koL TOAU amd TN
napoakoAouBbnon kKAaoolkwv epapuoywv. Opws n aluvoida mapadoong edpapuoywyv
KOL UTINPECLWVY TIOU TPEXOUV Ot VEPOC elval TOAU Tlo OUVOETN oMo KAOOGOLKEC
edappoyEg mou meplopilovral Kal mpootatevovtal micw amo to firewall Ttou
OpYyavIoHoU TIOU OVAKOUV Kol auto ylati n aAuciba ektelvetal and Tov mepnyntn
TOU XPNOTN OTOV UTOAOYLOTA N KNI ouokeur tou, Sla péow tou Sladiktuou R
WAN opyaviopwv i aAwv vedwv Kal PEcw TiepimAokwv umodouwv o€ data centers.

IIpoxAnoelg oty TapakoAovOnon vé@oug (cloud monitoring)

H mopandavw amoyn améxet moAU amd tn oAnBela Kal oUTO ylatl og
edapUoyEC TOU TPEXOUV Ot VEDOCG £XOUME TIC TAPAKATW TIPOKANCELS Tou Oev
eudavilovtal oe KAAOOIKEG edappoyEG[41][43]:

Ewkovikoi mopol (Virtualized Resourcing): To virtualization t6c0 og 1SlwWTIKA 600 Kal
o€ dnudola cuvveda amotelel MpOKANon yla ta epyaleia mapakoAovBOnong vedpwv.
Ye amAd cuotiuata v €Xo0UHE Tapd va mapoakoAouBolpe tn Siabeon kot xprnon
duokwv Topwv aAla os cuvveda To virtualization dnuiovpyel €va duvaulkd xwpo
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OO  UTIOAOYLOTIKOUC KOl amoBnkeuTikoug TOpouG oL omoiol TPEMeL  va
napakoAouBoulvrtal kat va Staxelpilovtal pe evieAws StadopeTIKO TPOTO.

Xpovou andkpiong teAkoU xpnotn: H mapakoAouBbnon tng emidoong tou meAAtn
elval Stadopetikn og epapUoyEC Tou TPEXOUV o€ VEDOC. O TpwTog AOyo¢ ivat OtL oL
edappoyéc oe védog Aettoupyolv pEow OSKTUWV Kal edikd to Sladiktvo. O
8eUTEPOC AOYOG EXEL VA KAVEL UE TO YEYOVOC OTL O SaaS oL TEALKOL Xpr)OTEG UIMOpPEL va
elval Slaokopriiopévol oe mapa TOAAEG tomoBeoieg oe OAo tov kOopo. Ou duo
apamavw Aoyol KaBLotouv To KaBoplopd tou xpovou amokplong SUokoAo Kabwg
av yla mopadstypa évag xpriotng amo tn EAAada mapouotalel xapunAn enidoon dev
yvwpiloupe dpeoa av o Aoyog odeiletal oto Siktuo, otn tomobeaoia Tou 1 otn Sla
™ edappoyn.

KAtpakwon kat Sokipég ¢optwong: M Sadopd HeTaly edappoywv ToU
nieplopilovral eviog evog opyaviopoU Kal epapoywy Tiou TpEXouv oe VEDOG elval n
KALLAKwOoN. H KAlAkwon o epapuoyEG opyaviopwy eival dpaypévn ota opLa Tou
opyaviopoU, mpoBAEPLUn Kol TAavw amd OAo PETpAOLUN. Xe £PAPUOYEG Kal
UTINPECLEC TIOU TPEXOUV O VEDOC OUWG N KALLAKWON eV pmopel va €xel dpayua,
oUte va mpoPAedBel kat autd yiati Ta opla eival Bewpntikd dmelpa. Asv EEpoupe
amo mpLv MOooL XpNoTeg Ba xpnotluomnotjoouy tn edappoyn tn dla otyur, ano nou
0TOV KOO0 TtpooTtaBouv va €xouv pooBaon e AMOTEAECHUA VA LNV UITOPOUE VAl
TiPOoPBAEPOUE KAL VA LETPHCOUE TOV XPOVO GOPTWONG TN EGAPLOYNC.

Multi-tenancy: To multi-tenancy omoteAel QPXLTEKTOVIKO XOPOKTNPLOTIKO TNG
urtodoun¢ védoug TIou OUWCE ELCAYEL TIPOKANCELG OTOV TPOTO TTAPAKOAOUONoNg tng
enidoonc epappoywy mou TpEXOUV os VEPOC. e multi-tenancy meptBaiiov povo eva
dUCLKO OTLYULOTUTIO pLaG eDappoynG UTTAPXEL Kol €EUTINPETEL TTOAATIAOUC XPOTEG
Kall opyaviopouc. H Aoyikr) autn Baciletal oto OtL 0 KABe XprioTng Kol 0pyaviIoUog
XPNOLUOTIOLEL €val ELKOVIKO TUAMA TNG £dappoyns Kot Twv Sdedopévwy Kal sival
€161KA PUBULOUEVO OTIC AVAYKEC TOUG TO TUNUA auTo. ETol Snuloupyeital n avaykn
OxL Hovo va mapakoAouBeital n epappoyr aAAd KoL CUYKEKPLUEVO N emiboon Tou
€XEL KABE TUNHA YLO TOV AVAAOYO XProTh Tou.

Client-side monitoring

Mpwv pepka xpovia dev Ba pmopouoe kaveig va ¢avtaotel ot Ba umnpye
oulntnon yupw amd client-side monitoring kat 6ev umnpxe kot Aoyog. OAo ToO
monitoring umopouoe va yivel amo tn MAEUPA TOU EEUTINPETNTH, YLOTL N enefepyacia
OTn TMAEUPA TOU TTEAATN NTAV TEPLOPLOKEVN, KAL O TIEAATNC TO LOVO TIoU Xpelalotav
val KAVEL €lvat va {NTAOEL Ta AMOTEAECUATA TOU monitoring.
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Ta Sedopéva autd Opwg €xouv aAAatel. Ta amoTeAEoOTO OO TO Monitoring
oTn MAEUPA Tou eEUTNPETNTA UMopEl va Aéve povo tn pwor aAnBeta. Auto cupfaivel
yla TTAéOV €XOUHE TILO TIAOUOLOUG TIEAATECG LE TOV EUMAOUTIOMO Toug He APIs Kkat
epyaleia mou pag npoodépel n HTMLS. Elvat moAU onpavTtiko va mopakoAouBouue
™ enidoon kot SlaxelplolndTnTa TG UTTOSOUNG €VOG VEDOUG OUwWG SeV TIPETEL val
EeXVAUE OTL O TILO ONMUOVTIKOG POAOC O0TO VEPOC €lval 0 TEALKOG XPrOTNG.

H eloaywyn t¢ HTML5 BonBdesl oto va €XOUHE TiLo TAOUGCLOUG TTEAATEG LE
™¢ duvatotnteg enetepyaciag Sedopevwy Kal EKTEAECNC TOAUTIAOKWVY UTIOAOYLOUWV
va €xouv auénBel. MA£ov pmopol e va METUXOUUE KaAUTepN eniboon ylati Stadopeg
nieplmAokeg SLadLkaoileg OMwG EAeyX0G eyKUPOTNTAG TwV dedopévwy, Taflvounaon Katl
dTPApLOUA UITOPOUV Va Yivouv Xwpig Tn petakivnon dedopévwy oto Siktuo LeTagy
Tou efumnpetnTn Kal meAdtn. Apeon avaminpodopnon (feedback) and tn diemadn
TOU Xpnotn ylati n etolpacia tou GUI yivetal otn mMAsupd TOu TEAATN KAl O
efumnpetntng Sev acyxoAeital MAEoV pe aUTO Kol TEAOG KaAutepn aoddAela ylatl
UMOPOUUE va eAéyxoupe ol Sedopéva petaklvouvtal oto Siktuo. AUTO OUWC
dnuoupyel kat mbava mpofAnuata kabwg N MAEVPA TOU eEUTINPETNTH £XEL Ayvola
yla tn oupPaivel otn MAeupd tou meAdtn[40][42].

Avotuxwg, Ta epyaleia mou €xoupe otn dLaBeon pag yla tn mapakoAoubnon
otn TMAgUpA Tou TeEAATN €lval TeplOplOpEVA Kal TepLopiovtal KUplwg HOvo oTn
Kataypadn OTOTIOTIKWV OMwG N KabBuotépnaon tou SIKTUOU Kal Xpovol ¢popTwong
OTIWC TIX. OVTIKELUEVWY Tou DOM. M Tov AOYyo auTO €vac opyaviopog Ba mpeEneL va
kKatadUyel otn avantuén SLadIKTUOKWY EPOpUOYyWV EELOIKEVUUEVEG OTIC QVAYKEC
ToU VEdOoUG yLa tn mapakoAolBNnon tou tn cuppaivel otn MAEUPA Tou TtEAATN.
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Mépoc B

IKOTIOC OUTAG TNG SUTAWUATIKAG €pyaociog ATOV N HEAETN KAl avAmTuén
Stadiktuakng untnpeaiag yia tn enipAePn amoBnKeuTIKOU VEPOUC. 2TO TPONYOUUEVO
HUEPOC TTAPOUCLACTNKE TO BewpnTIKO UTIOBABPO TTOU PEAETABONKE, amopAlTNTO WOTE
VO TIAPOUE TO YWWOTIKA £HOSLA yLa TN avaAmTuén tng SLadIKTUaKn G UtNPECLOC.

Jto &elTepo MEPOG OpxlkA Olvetal ev ouvtoplo pla mepypadn TG
Sladlktuakng unnpeoiag. AkoAoUBwg Sivovtal oL AEITOUPYLKEG KAl N AELTOUPYLKEG
anmaltioelg mou ntav odnyol ywa tn avamtuén g umnnpeciag. AxkoAoLBwg
napouotaletal éva akoAouBlako Staypappa (sequence diagram) mou Seixvel Tn pon
TWV UNVUHATWY 0o Kal Tpog T Stadiktuakn unnpeoia. Emetta, meplypddovrat
avaAutikd ot Stadopég unnpeoieg g edappoyns KabBwe Kol ta gpyoAeia mou
avantuxbnkav ya va dokuaotel n epappoyr alla kat Stadopeg UETPNOELS TTOU
€ywav yla va SoUUE av LKAVOTIOLOUVTAL OL amattioelg mou Béoape. Télog divovtat
KalL KATIOLEG TILOAVEG ETEKTAOELG TNG SLASIKTUAKAG UTtNPETLaG.
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ZUVTOUN TIEPLYPAPT] TG SLASIKTVAKTG VTN PECLAG

JKOTOG pog gival n avamtuén plag dtadiktuakng epappoyng ya T enifAsPn
€eVOG amoBnkeutikoU Védoug (storage cloud). Juykekplpéva, n edpapuoyn
npoopiletal ywa to Vision Cloud opwg pmopet va xpnowponownBel oe omolodrmote
vépog uAormolel To MpwTokoAAo CDMI kot €xEL UNXaviopod mapaywyng events. H
epappoyn Ba mapéxel Tnv SuvatotnTa O XPHOTEG TOU UTOAOYLOTIKOU VEDOUG, oL
omoiol péow OSwadiktiou Ba eyypadovtal otn umnpecia, va AoapBavouv
nmAnpodopieg yla yeyovota (events) mou ocupPaivouv oto védog. H Sadiktuakn
unnpecio Ba TPEXEL OTOV TEPLNYNTH TOU XpNotn Xxwpl¢ tn pecoAaBnon aAlou
Aoylopkol. Mg tov tpomo autd petadépoupe tnv enifAedn tou amoBnkeuTIkOL
vépoug otn mMAeupd tou meAdtn, anodoptiloviag to védog anod tn epyacia avtr. H
unnpeoia Ba vAomoleil To mpwtokoAAo CDMI (Cloud Data Management Interface) kot
eldkotepa tic Oupég Eldomoinong (Notification Queues), evw n evnuépwon tou
xpnotn Ba yivetal pe xprion HTML5 EventSource.

H Stadiktuakr umnpeoio Ba mpemel va gival amAn otn Xprion, Ue OAEG TIG
€pyooieg va ylvovtal OTO TAPACKAVLIO, QMOKPUTTOVIAG TOV TPOTO KE TOV OmMoio
yivovtal oL Aettoupyieg Tng edpappoyng anod tov xpriotn. O xprotng Ba meplopiletal
HOVO oTo va Swoel Ta oTolkela Tou, Ovoua yla tn Snuoupyla oupdg Kol Kotd
emBupia Tou, KAELOLLO TNG PONG YEYOVOTWY TIPOG TOV TIEPLNYNTH) TOU.

Vision Cloud
% Authentication
. ( Mechanism . uf'e”f
4 Mecnanism
Event
Users Server
Yiston Cloud Event A
Monitor .

Ewkéva 16: Vision Cloud Event Monitor
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ATTOLT)OELG

Na va Bewpnbel mAnpng n OSwadiktvakn edapuoyy Oa mpémel va
LKAVOTIOLOUVTOL OL AELTOUPYLKEG KaL N AELTOUPYIKEG ATMALTHOELG TTOU TepLlypadovTal
TIO KATW:

A£LToVPYIKEG ATIALTNOELG

To mpwto mou Béloupe va kavel n SladlkTuakn Umnpecia eival va
EMAANBeVEL OTL 0 XpOTNG ToU EMOUMEL VO XPNOLUOTOLOEL TN UTNPEDLA, lval Kot
xpnotng tou Vision Cloud. Emopévwg BéAoupe éva pnxaviopd emoaAnbeuong twv
otolxeiwv mou Sivel o xpriotn¢ péow tou Vision Cloud.

H 6eltepn amaitnon mou €Xoupe €lval va UTIAPXEL KATIOLOG KNXAVIOUOG
dlatripnong tng ocuvedplog otn MAEUPA Tou MEAATN yla va PNy mapaBLlaletal n apxn
NG apxttektovikng REST yia stateless server-side. O pNXaviopog autog O€ TPWTO
otadlo eival avaykaiog yla vo Hnv Umopel va €xeL MpOoPacn KAMOLOG OTLG OEALSEG
NG unnpeoiag av dev €xouv enaAnBeutel Ta otolyeila tou Kal katd Sevtepo va
armoBnkeVOVTAL TA OTOLXELO TOU XPOTN yLO va €XOUV TIPOCBacn O AUTA oL GEALSEG
™¢ SLadIKTU KNG UTINPEDLOC.

H tpltn amaitnon mou €Xoupe €lval va UTIAPXEL KATIOLOG MNXOVIOHOG yLa
ETUKOWVWVIO HE TO VEDOG £TOL WOTe va otteital n Sladlktuakn umnpecia, Katd
emBupia Tou xpnotn, tTnv dnuoupyia oupdg. O UNXAVIOUOC AUTOC TIPETEL val gival
oe Béon va Sloxelpiletal OAeG TIC TOAVEC ATIOVTNOEL TTOU UTIOPEL val ETMLOTPEYEL
niiow to védog kal avadEpovial oto mpwtokoAo CDMI[35].

H enopevn amaitnon mou €xoupe €ival n Stadilktuakn umnpecia va unopel
va Aappavel kal va eneepydletal SSEs (Server-Side-Events). e mpwto otdadlo Oa
TPEMEL va oTNBel unxaviopodg AnPng yeyovotwy Kat o€ SeUTEPO 0TASLO va UTTAPXEL
HUNXOVLOUOG 0 omoiog Ba avalapBavel tnv enefepyaoia Twv events Kal TNV e€aywyn
NG XPNOoLWNg mAnpodopiag amo avta.

H teAeutaia amaitnon mou €xoupe amod tn Sdadlktuakn umnpeoia eival n
mapouciaon TwWV OMOTEAECUATWV Ot Hopdn YpadIKWV TApAoTACEWV. Mo TV
KAAUTEPN EVNUEPWON TOU XPNOTN Ba TPEMEL v UTIAPXOUV TPELG YPADIKEG OTWG
Sivovtal mapakdtw:

e M KUpLa ypadLkn apaotaon omou Ba mapouaotalovtol Ta aVTLKELUEVA TTOU
g€ayoupe amo Ta YeEyovoTa UE TN OELPA TIOU £pxovtal. Ta avTIKelpeva elvat
TMoAG kal Bo mpénel va yivetal ceAlbomoinon (paging) €tol wote va
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mapouotalovtol PEPLIKA QVTIKEIPEVA KAl E TN XPNON KOUWLWV TTAORYNOoNG
va Staoxiloupe TN AOTA QVTIKELPLEVWV.

e AUO HIKPOTEPEG YPOPLKEG TIOPACTACELS oL omoiec Oa mapouoialouv ta top
Reads/Writes Tou xpnotn.

Mn AeLrtovpyLlkég ATIALTIOELS

H mpwtn un Asttoupytkn anaitnon adopd ™ acpaiela tne epappoyns Kat
EXEL QUECN OXEONn HME TN TPWTIN AELTOUPYLKA amaitnon kabwg O€Aoupe poOvo
gyyeypappévoug xpnoteg tou Vision Cloud va €xouv mpoofacn otn Sladlktuakn
UTnpeoia.

H &eltepn amaitnon €xeL va kavel pe tn anddoon g SLadKTUAKAG
unnpeoiag. H unnpeoia Ba mpémel va pmopel va Slaxelpiletal Ta yeyovota Tou
AapBavel TayutoTa £T0L WOTE va UMopel va mapouoialel Real-Time Statistics.

Q¢ Aoylkrp ouvéxela tng Oeltepn¢ amaitnong, 6€Aloupe va pmopel n
Stadiktuakn unnpeoia va Aappavet kat va Staxelpiletol apeoa yeyovota ta omnola
€PXOVTOL E OUXVOTNTA EVOC SEUTEPOAETITOU Kal Avw. MNa TN MPooTacia Tou Xprotn
and TuOavég Kabuoteproelg AOyw E£AEUONG YEYOVOTWV WE MLKPOTEPN TOU €EVOG
deutepoAéntou andotaon HeTafl Toug aAAd Kot Adyw avénong Twv peyebwv Twv
TIWVOKWV TNG ePappoync BEAOUUE va UTTAPYXEL LNXOAVIOUOG TTPOOTACLOG 0T TAEUPQ
ToU TeAdTn. O UNXaVIOMOC aUTOC Ba TTPOOTATEVEL TOV TIEPLNYNTH) TOU XPROTN OO Th
umtepPBoAlky {ATnon MvAUNG amod tn unnpeoia kat Ba Seiyvel mavrta Real-Time-
Statistics.

H tpltn un Aswtoupylkn amaitnon mou €xoupe eival epocov BéAoupe va
dtaloupe pla dadiktuakn unnpeoia yla enipAedn védoug amod tn TMAEUPA TOU
niehatn, O€Aoupe non-persistence server-side. AnAadn, 6ev Oa mpEmeL va
amoBnkeveTal Timota otn MAeUPA Tou €€UTNPETNTH, OUTE YEYOVOTA, OUTE OTOLXELD
TOU XpNoTn £T0L WOTE VO ELHAOTE KoL cUMPATOL PE TG APXEC TNG APXLTEKTOVIKIG
REST.

Oocov adopd T TMAEUPA TOU TEAATN, TO OTATIOTIKA Tou palevovrtol Ba
amoBnkevovTal otn UVAUN o€ Tivakeg (javascript) £tol wote va napouctalovial o
ypadkEC mapaotacelg. Otav o xpriotng kAsloel To tab otov mepinyntr Tou 1) tov 8Lo
TOoV Teplnynt n matioel stop otn €Aeuon yeyovotwv 1 refresh (F5) tote ta
OTATLOTIKA QUTA TIOAU omAQ Ta “metape”. Aev Xpelaletal o pla umnpeoio pe Real-
Time Statistics va pulape os Baon Sedopévwy otolxeia.
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H t€taptn amaitnon mou B£Aoupe va kavormoleital agopd to tenancy. H
umninpeoia ou Ba dtioytel Ba pEmel va elval aveédptnTn Tou aplOpol Twv XpnoTwv
mou Ba TN XPNOLUOTOLOUV TAUTOXPOVWG Kol akoun Ba mpémel va didetal otov
xpnotn n Suvatotnta ¢ ouvdeong amod SladopeTikolG Aoyaplaopols oTh
unnpecia ano 6oa tab f mepinyntég BEAEL.

H méumtn amaitnon mou B€AOUME va LKAVOTOLEITOL £XEL VO KAVEL PE TN
dopntétnTa TG e€dappoyns. H edoapupoyy Ba mpeémel va eival ave§daptnin
OPXLTEKTOVLKAG KOl AELTOUPYLKOU GUOTAHOTOC.

TéAog, n tedeutaia anaitnon mou BEAoupe va Lkavoroleital adopd To cross-
browser compatibility. H vunnpeocia Ba mpémelt va SouAelel o OAOUG TOUG
TEPLNYNTEG, apa Ba Tpemel va akoAouBnBolv OAa ta Stebvr mpotuna cuudpwva pe
0 W3C[44] ywa tn AnYn Server-Side Events kat yla tn xprion HTML5 (EventSource,
SessionStorage, canvas k.a).

H mopamdvw amaitnon tn OTyun Tou ypAddetol TO KEUEVO aUTO
LkavoTtoleltal v pEpeL kaBwg n unnpeoia Soulevel oe Mozilla Firefox kol Google
Chrome aA\d OxL o Microsoft Internet Explorer. O Aoyog 6w 1ou Sev SouAeVEL o€
Microsoft Internet Explorer €xeL vo. KAVeL PE TO yeyovog OtL n Microsoft Sev €xel
oKkopn uvlomotnoet T duvatotnta va AapBavel o mepinyntng Server-Side Events
(SSEs). Otav 6uwg n Microsoft uhomotnoel auth tn duvatotnta TOTe n unnpecia Ba
TpEmeL va SoUAeUVEL Kal otov Internet Explorer kaBw¢ akoAouBnOnkav oAa ta Stebvn
TPOTUTIA YLa TN avamtuén tng epapuoynig.

AkoAovOLako Suaypappa (Sequence diagram)

2tn oeAida mou akoAouBel mapouactaleTal To akoAouBLaKO SLaypappo TToU
neplypadel tn avtoAAayn HNVURATWY METOED TOu XPNOTn, TG SLadLKTUAKAG
unnpeoiag kat tou védoug. OL 080veg TNG umnpeciag mapouctdlovial oTo YKpL
0pBOoYWVLO EVW OL PNXOVLOUOL TTOU avAKoUV oTo VEPOC mapouctalovral oto Yalallo
opBoywvlo.
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MepLypa@n AELTOVPYLOV SLASIKTVAKN G VT PEGLAC

Mapakdtw mopouctdalovtal ol OeAldeg TNG SLASIKTUAKNG UMNPECiag Kal
avaAuovtal oL AELToupyLeG Tou emLTeAOUVTAL O KAOE Lo OO QUTEC.

LeAlda emaAnBevong ooy eiwv xpriotn (Authenticate.jsp)

H mpwtn oeAida mou epdaviletal otov Xpriotn o omoiog¢ emiBupei va
Xpnoluormolosl T SladikTtuaKkn umnpeoia, {NTAel amd autov va enainbelosl ta
otolela tou.

Otav o xpnotng SwoelL Ta OTOLKElD TOU KOl TOTAOEL Sign-in, TOTE n
Sladlktuakn unnpeoia ¢TLaxvel éva aitnpa olpudwva pe to REST APl tou Vision
Cloud[46] kal To amooTEAAEL 0TO VEPOG yla EAEYXO TWV OTOLXELWV Tou Xprotn. Etoy,
oe avtiBeon pe kKAaoolkEG client-server umnpeoieg, €dw bev xpelalopaocte Baon
6e60UEVWV OIMOKAELOTIKA yla T edappoyn yla va GUAALE Ta OTOLYXELO TOU XPROTN.
Me Tov TPOMo auTO 0 Xpnotng dev xpelaletal va BupaTtal EMUTAEOV OTOLXELA Lo TN
umnpeoia autr). AKOun, xpnotng o omolioc dev £xet ID tou Vision Cloud &gv €xel kat
VONUa VO XPNOLUOTIOLOEL TN UMnpecio KaBw¢ n umnpecia AUt TOPEXEL TN
Suvatotnta eniBAePng TWV AVIKELLEVWY TIOU XELPL{OUOOTE 0TO VEDOG.

JUpdwva pe to REST API tou Vision Cloud, To aitnua emaAnBguong otoxeiwv
xpnotn Ba mpémnel va eival éva HTTP GET aitnua mpog tov authorization server tou
védpoug pe emikepaAida Authorization. H popdn tng emikepoaAidag Authorization Ba
nipenel ekwvael pe tn Aé€n “Basic” akoAouBolpevn amd To KWOLKOTOLNUEVO OF
base64 String mou mepLéXeL TO username, tenant kol password Tou Xprotn Omwg
dalvetal mapakaTw:

Mivakag 16: Moppn aitiuatog enaAndevons otolxeiwv xprotn

GET <root>/authenticate HTTP/1.1
Authorization: Basic base64Encoded{username@tenantName:password}

OL miBavég anavtioelg tou védoug, cuudwva Kat pe to REST API tou Vision
Cloud, oto aitnua emaAnBsuong otolxeiwv xprnotn eivatl dvo. H mpwtn mepintwon
elval ta otolyeia mou Sivovtal va avrkouv mpaypatt o xpriotn tou Vision Cloud,
€T0L n emnotpedopevn amavinon Ba €xel status code 200 OK kol OTO CWHO TNG
anavinong o€ popdn JSON String Ba mepléxovtal To username Kol tenant Tou
xpnotn. Na Adyoug acdaleiag dev mepLexetal to password. 2tn deVtepn mepintwon,
Ta oTolxela ou Sivovtal Sev elval EyKupo EMOUEVWG N ETILOTPEPOUEVN amavtnon Ba
€xel status code 401 Unauthorized e KeVO WL,
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Itn Ewova 17 mou akoAouBesl dalvetal éva mapadelypa emainbeuvong
EYKUPWV OTOLXElWV XpNnotn Kal otoug [livake¢ 17a-8 to HTTP aitnua kat n
ETLOTPEDOUEVN AmAvTNOoN:

@ ~
Vision Cloud Event Monitor

VISION Cloud

Time: 16:21:35

You must have a valid Vision Cloud ID to use this

web service. g Log-in
Log-in using your Vision Cloud Username, Tenant g
and Password. Username [jmmys

Tenant tenant1

Browser Support Password
e@eXx

Designed for the Distributed Knowledge and Media Group by Demetris Trihinas as part of his Diploma Thesis.
Special thanks to the Vision Cloud and Rgraph

Ewkova 17: Screenshot aedibag enaAndevonc otowyeiwv xprotn

Nivakag 17: Aitnua/Anavinon enaAndeuong otolysiwv xprotn

GET http://localhost:8080/EventMonitor/authenticate HTTP/1.1
Authorization: Basic amltbX1zQHRIbmFudDE6JDEYMzQ=

Nivakag 17a: Aitnpa enaABsuong otolyeiwv Xxprotn

HTTP/1.1 200 OK
Content-Type: application/json

“userName™: jimmys
“tenantName”: tenantl

}

Nivakag 17B: Artavtnon £ykupng enaArfsuong otoeiwv xpiotn

Itn Ewova 18 mou akolouBel daivetal éva mapadelypa OmMou o XPnotng
Slvel pn éykupa otolwxela kalt otoug [livakec 18a-6 to HTTP ailtnuo Kal n
ETULOTPEDOUEVN AMAVTNON:
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@ —
Vision Cloud Event Monitor

VISION Cloud

Time: 16:20:28

You must have a valid Vision Cloud ID to use this
web service. Username, Tenant andfor
Password Invalid

S5

me, Tenant
G H oshida otn Souvon localhost:B080 says:

Log-in using your Vision Cloud Usern
and Password.

Username, Tenant and/or Password invalid

Please ti i
Browser Support ease try again

@eXx

Designed for the Distributed Knowledge and Media Group by Demetris Trihinas as part of his Diploma Thesis.
Special thanks to the Vision Cloud and Rgraph

Ewova 18: Screenshot geAibac emaAndevanc otoyelwy xprnotn — Aadog ototyeia

Nivakag 18: Aitnua/Andvinon enaApdevong ue Aadog otoyeiwv xpriotn

GET http://localhost:8080/EventMonitor/authenticate HTTP/1.1
Authorization: Basic amppbW15cOBOZW4Ax0iQxMTEX

Nivakag 18a: Aitnpa emaAnBgvong pe AdBog ototyeiwv Xpriotn

HTTP/1.1 401 Unauthorized

Nivakoag 18B: Artavtnon pn enalrifsuong otoeiwv xprotn

Mo amo TG PaCIKOTEPEG AELTOUPYLKEG QTALTAOELC TNG SLASIKTUAKAG
unnpeociag, avadépetal o pnyaviopo dlatnpnong ouvedpiag tou xpnotn. O
HUNXAVIOUOG auTog Omwe avadEpBnKe Kal To mpLv ival avaykaiog ylta Suo Adyoug.
O mpwtog AOYOC €XEL VO KAVEL UE TN aoPAAELd TNG UTtNpEeDiag KaBwg Sev emLTpENETAL
LE TOV TPOTIO aUTO va mapakapudBel n emaAnbeuon tTwv oTolXelwv TOu Xprotn yla
npooBaon oe oelideg ¢ unnpeoiag. O devtepog AOYOG, €ival OTL O UNXOAVIOUOG
QUTOG MaG BonBdaesl oto va amoBnkKeUOUUE XpNOoLUa oTolEla mou adopouv Tov
XPNOTN £T0L WOTE va £XOUV POCPBACN 0 AUTA oL OEAISEC TNG UTNPECLag XwPLg va Ta
{ntapue kaBe popa anod tov xpHotn.

O uNXovIopOG Tou xpnolpomolndnke otn Sladlktuakn umnpeoia eival to
sessionStorage mou amoteAel Ml amo TG Kowotopieg tng HTML5. Me 1o
sessionStorage Onw¢ avadEpOBnKe KoL OTO TPWTO HEPOG, MTMOPOUME va
amoBnkeloupe Sebopéva TOTIKA, OTN TMAEUPA Tou TeEAATn. Me TOV TPOMO QUTO
netuyaivoupe va €xoupe stateless Server-Side, pla amod TG BOAOIKEG APXEG TNG
apxltektovikng REST, kaBwg 6ev Siatnpolpe tn ouvedpia otn TMAEupd TOU
e€umnpetnT) aAAd OTEAVOUE HOVO OTaV XPELATETAL OTOLXELOL TOU XPHoTN HECA OTO
aitnuo.
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Ta 6ebopéva mou anoBnkeVOULE OTO sessionStorage KAl N XPNOLWOTNTA TOUG

gival ta akoAouvBa:

AmoBnkevoupe pla petaBAntr “login_attempt” n omoia audvetalr kabe
dopa mou Ta otolxeia Tou xprnotn Oev eival opBd. Me Tov TPOMO AUTO
UETPAUE TIC Tpoomabeleg emaAnBeuong OTOLYElwV TOU KAVEL O XPNOTNG,
Sivovtag Tou povo 3 mpoomaBeleg. H petaBAntr) auth peta tn emaAnbsuon
TWV OoToLXElWV Tou xpriotn Sev eival avaykaia £tol Tn adalpoUUE amo To
sessionStorage.

AmoBnkeVoupe pla peTaPAnt “username” otn omoila amoBnKEVOUUE TO
username Tou XpAoTn META TN eNaAnBguon TwV OTOLXELWV TOU XPHOTN yla va
xpnotuormnolnBei otig emopeveg oeAideg TnG unnpeoiag.

AmoBnkevoupe pa petapAntn “tenant” otn omola anoBnkevoupe to tenant
TOU XpNotn HeTA tn enoAnBeucn Twv OTOLKEIWV TOU XPNOTN ylo va
xpnotuornoln6el otig emopeveg oeAideg TnG unnpeoiag.

Amnobnkevoupe pla petaBAnty “auth” otn omola amoBnkevoupe TO
KwdLkomolnuévo authorization string petd tn emaAnBevon Twv otolXeiwy Tou
XPNOTN yla va XpnoLpomnolnBet otig emopeveg oeAideg tn¢ untnpeaiag. O Adyog
mou amnobnkeloupe KwdIKOMONUEVO TO string auto elval yla acdalela
kaBwg 6ev BEAou e va ekBEToupe To password Tou xpRotn.

Itn Ewodva 3 daivetal amo tn kovoola JavaScript tou Google Chrome ot

HeTaPANTEG TOU PBplokovtal oto sessionStorage petd tn opBn emaAnBeuon twv

oTolXElWV Xpnotn:

DI Wzl JUppuUIL

€ @ X

£
e

= 1 0 =, =
f;_;: Elements | :LJ Resources | @ Network [Q Sources '\'i_&" Timeline \g__ Profiles BAud'rts [ Console

» [ (CreateQueus jsp)
» | |Databases

'D Frames Key Value
auth amltbXlzOQHRIEmFud DESJDEyMz0=
tenant tenant1
username jimmys

> |
|

| IndexedDB

» 5 Local Storage

¥ i Session Storage

* 54 Cookies
» | Application Cache

Ewova 19: To sessionStorage UeTd tn emaAnBevon atoleiwv xprotn
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TeAi8a dnuovpyiag ovpdg (CreateQueue.jsp)

H emopevn oeAiba PeTd Tn enmaAnBeuon Twv OTOLXELWV TOU XpRoTn €ival n
oeAiba Snuioupylag oupdg yeyovotwy.

Itn oeAida auth o xpnotng KaAsital va dwaoel €va ovopa ylo dnuloupyia
HLOG KavoupyLlag oupdg yeyovotwy. Av n oupd dnuloupynBet oto védog pe emttuyia
TOTE MaPoUCLAETAL 0TO XpRoTN N emloyn va apxiosl va mapakoAouBel (monitoring)
O€ TIPAYLATIKO XPOVO Tn OUpd.

Otav o xprnotng dwaoel Gvopa ylo ouPA KAl TOTHOEL To Kouuni Create TOte
amootéAetal oto vépog REST HTTP aitnua tumou PUT yia dnuloupyia oupadg. H
Hopdn tou awtiuoatog kabopiletal cupudwva pe to MPWTOKoAo CDMI[35]. Ma va
elval owotr n popdn TOU ALTAUATOC EVOL AMAPAITNTO EKTOG OO TO VA ATOCTAAEL
oto owoto URL, Ba mpénel va mpooBEooupe Tig emukepaiideg Accept, Content-Type,
X-CDMI-Specification-Version kalL ywa Aoyoug oodaleiag tn emkedaAidba
Authorization 6nwc ¢ailvetal mapakATw:

Mivakag 19: Mop@n attipatog dnuioupyiog oupdg

PUT <root URI>/<ContainerName>/<QueueName>

Accept: application/cdmi-queue

Content-Type: application/cdmi-queue
X-CDMI-Specification-Version: <CDMI Version>

Authorization: Basic base64Encoded{username@tenantName:password}

Aev amatteital amno tov xpriotn va dwoel ava to username Kot password Tou
KaBw¢ €xoupe amobnkeloel amd tn MpPonyoupevn oeAida oto sessionStorage Tt
netaBAnTA auth.

Ot TuBaveC amavtioelg Tou VEpoug, cUUPwWvVa Kol LE TO MPWTOKOAAo CDMI,
oto aitnua dnuloupyiag oupdg eival apKeTEG Kal Oa pemel n Stadiktuakn umnpeoia
VoL UTTOPEL vaL TLG SLOXELPLOTEL:

e Av eival emtuxng n Snuwoupyla TNG oupdg TOTE To VEDOG EemIOTPEDEL
amavinon Me HTTP status code 201 Created pe Tt OTOWXElA TNG
veodnuoupynBeiong oupdg oTo cwia TNG andvinong wg JSON string.

e Av umdpxeL N6n oupd e TO Gvopa TIOU €XEL SWOEL O XPAOTNG TOTE TO VEDOG
anavtdel pe HTTP status code 409 Conflict kat Ba mpemel va {ntnBel and tov
xpnotn va dwaoel aA\o dvopa.

e Av 0 XpNotng ywa kamowo Aoyo Sev €xel dkaiwpa Snuoupyiag oupdg,
ocUudwva pPe To VEPOC, TOTE TO VEPOG amavtdasl pe HTTP status code 403
Forbidden kal Ba mipenel va {ntnBel amod tov xpnotn va cuvdeBel pe KATOLO
AaAAo username av B€AeL va SnuloupynoeL oupa.
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e TéAog, TaPOAO MOV YIVETOL HEPLUVO WOTE TO altnua va pnv maeL oe AdBog
URL (HTTP status code 404 Not Found), va pnv givat AavBacpévou tUTou Tty.
Tumou GET (HTTP status code 400 Bad Request) kot va €xel &N KAveL Sign-in
o xpnotng (HTTP status code 401 Unauthorized) n Stadiktuakn umnpeoia
dpovtilel wote va pmopel va SLaxelplotel Kal TETOLEG ATIAVINOEL WOTE vVa
elvat amoAuta cuppartr pe to mpwtokoAo CDMI.

AkolouBouv pepika mapadeiypata ya va diadavolv ol Aeltoupyleg tng
Sladlktuakng unmtnpeoiag Katd tn Snpoupyla oupdg avaloyws amaviioswy mou
AapBavel amno to védog.

2tn Ewova 20 daivetal eva mapadelypa mtuxng dSnuloupyiag oupag pe to
ovoua “testqueue” kal otoug lMivakec 20a-6 to RESTful altnua kat n andvinon tou
védouc:

C) Vision Cloud Event Monitor

VISION Cloud

Username: jimmys|Tenant: tenantl| Time: 15:17:16

Enter a unique name in the "gqueue name" text

field
bf! Give a name for the queue

If there is already a queue with the given name, a
conflict error will occure and you will be asked to
enter another name. testqueue |_Creale | | Reset |

Console

Browser Support

@eex

Proceed To View Events
Ewova 20: Screenshot Entituyxnc dnutoupyia oupdg

Nivaxag 20: Aitnua/Anavinon nuioupyiag ouvpds

PUT http://1ocalhost:8080/EventMonitor/queues/testqueue HTTP/1.1
Host: localhost:8080

Accept: application/cdmi-queue

Content-Type: application/cdmi-queue
X-CDMI-Specification-Version: 1.0.1

Authorization: Basic amltbX1zQHRIbmFudDE6JDEyMzQ=

"metadata” : {

}
bs

Nivakag 20a: Aitnpa dnuovpyiag oupdg
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HTTP/1.1 201 Created
Content-Type: application/cdmi-queue
X-CDMI-Specification-Version: 1.0.1

{

"objectType" : "application/cdmi-queue",
"objectID" : "6241e1402e46454bb401e0277b82ddd6",
"objectName" : "testqueue',
“parentURI ' : "/queues/",
"parentlID" : "'6241e1402e46454bb401e0277b82ddd6"",
domainURI™ : "/cdmi_domains/MyDomain/*,
“"capabilitiesURI" : "/cdmi_capabilities/queue/",
“completionStatus™ : "complete™,
"metadata" : {

"ml':t'1234"
T

"gueueValues" :

b5
Nivakag 20B: Antavtnon Emtuxng npoupyiag oupadg

Itn Ewkova 21 daivetal éva mapadelypa omou mapouotdletal conflict kata
™ dnpoupyia oupdg pe To ovoua “testqueue” mou mMAEov A&N undpxeL oto VEDOG
kal otov lMivaka 21 n andvinon tou vépoug:

@ Vision Cloud Event Monitor

VISION Cloud

Username: jimmys | Tenant: tenantl| Time: 15:26:22

Enter a unique name in the "queue name" text

field
;E ; The queue name is already in use

If there is already a queue with the given name, a
conflict error will occure and you will be asked to )
enter another name. testqueue | Create | | Reset |

Console
Browser Support

€eX

ue Console

ct
already in use

Ewova 21: Screenshot Conflict otn dnutoupyia oupag

Mivakag 21: Anavtnon conflict otn dnutoupyia oupdg

[ HTTP/1.1 409 Conflict
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Itn Ewkova 6 daivetal éva mapadelypa 0mou o xprnotng dev €xel Sikaiwpa va
Snuoupylag oupac kat tou Inteital va ouvdeBel pe GANO Aoyaploopo Kal oTov
Mivaka 7 n andavtnon tou védoug:

oot Vision Cloud Event Monitor

Username: j\mmys| Tenant: tenantl| Time: 18:46:06

Enter a unique name in the "queue name" text
field

s"l Give a name for the queue
If there is already a queue with the given name, a ;
conflict error will occure and you will be asked to

enter another name. queue1234 [ Create | [ Resat

€ H ochiba ot Swifuvan localhost:8080 says: &J

Browser Support 403 forbidden Error

g_f__p e} >< Client lacks the proper authorization to perform this request
&

Sign-in using another account with proper authaorization

Ewova 22: Screenshot Artavtnon forbidden otn énutoupyia oupdg

NMivakag 22: Anavtnon forbidden otn dnuiovpyia ovpag

[ HTTP/1.1 403 Forbidden

Me tn emtuxng dnuwoupyia oupag epdaviletol otov Xpnotn n emloyn va
TIAPaKOAOUBNOEL O MPAYUATIKO XpOVO TN oupd. Me TO TTou MATAEL 0 Xpriotng “View
Events” petafaivel otn oehida mapakoAolBnong yeyovotwv (EventPage.jsp) pe
guery parameter To OVOUQ TNG OUPAG Tou SnHLOUPYNOE 0 XPNoTNG:

Proceed To View Events

View Events

Ewova 23: Screenshot Kouurti uetaBaaonc otn oeAiba napakodovdnong yeyovotwv

Mivakag 23: URL npog oeAida napakoAoudnong yeyovotwv

| <root URI>/EventMonitor/EventPage.jsp?queueName=just_another_gueue
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TeAida mapakoAovOnomn¢ event o€ paypatikd xpovo (EventPage.jsp)

H enopevn oeAida peta tn dnuloupyia oupdg amo Tov Xprotn sival n oeAida
mapakoAouBnong yeyovotwy.

Itn oeAida mapakoAouBnong yeyovotwy o xpnotng Sev xpeldletal va KAVEL
timota. H Swadiktuakn umnpeocia ald kot kat’ eméktaon n oeAida auth esival
OXEOLOOMEVN €TOL WOTE va yivovtal Ta TAVTIA 0TO TAPACKAVLO, SlatnpwvTtag e ToV

TPOMO QUTO TN AmAdTNTA OTN XPNon.

@

VISION Cloud

'Vision Cloud Event Monitor

Username: user2| Tenant: tenan‘tl\ Events (Received): 8| Events (Processed): 7| Ratio: 87.50% | Objects (Processed): 37\T\me: 0:10:25

—Events

Event Processed #6

Event Info

originating_machine 147.102.19.186
originating_service AggregatedEventsServer

L I L L £ U L U U e T

Objects Accessed(URI, Count)
tenantl.user2.containeré.object699 268
tenantl.user2.container9.object155 245

—Stats
i ...ntainerS.object469 0 273
...ntainer0.object405 0 239
...ntainer6.object539 0 268
...ntainer0.objecté64 0 184

...ntainer4.object106 69

[

0
timestamp 31 Aug 2012 0:10:22 tenantl.user2.containeré.object386 155
N - ...ntainer9.object238 236 0
aggregation no of objects written tenantl.user2.container7.object307 245
— - ...ntainer2.object773 181 0
topic Billing tenantl.user2.container6.object724 80 ]
|E| ...ntainerl.object531 115 0
cluster test tenantl.user2.container0.object644 144 L
...ntainerl.object226 250 O
tenantl.user2.container7.object431 280
o ...ntainer5.object525 106 0
[ Stop Events | [ Create New Stream | ..Ntainer0.object770 155 0 -
—Graph ~Top Read
Events: Reads & Writes
300 300
M Reads
W Writes 240
240 180
120
zoom
180 60
5 ....object854 __object781....object135 .._.objectd16 ... .object576
120 - B
tenantl.userz..cunta\ﬂerU.Ub]ect664 —Top Writes
60 300
240
180
-...object469 ....object405 ....0bject539 ....object664 ....object106
120
60
_...object616 .__object?81....object463 .. objectd01_._objectd31

Designed for the Distributed Knowledge and Media Group by Demetris Trihinas as part of his Diploma Thesis.
Special thanks to the Vision Cloud and Rgraph

Ewova 24: Screenshot oeAibag mapakoAoUdnaong yeyovotwv

Mua
edappoyng eival va otnBel otn mAeupd Tou MEAATN UNXAVIOUOG AnYng events. Auto

and TG PAOCLKOTEPEG AELTOUPYLKEG QTALTACEL TNG OLASIKTUAKNAG

Umopel va yivel xpnowuomnowwvtag to EventSource APl tng HTML5 onw¢ avadépbnke
OTO TIPWTO PEPOC.

MNa va Aappavoupue Server-Side Events (SSEs) o epinynTr¢ Tou xpnotn HEow
™¢ Sladiktuakng umnpeoiag Ba mpemel va “epyypapei” (subscribe) oto “pevua
evnuepwoewV” (stream of updates) mou napayetal anod tov Event Server tou vépoug
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€10l WoTe KABe popad mou cupPaivel Eva véo “yeyovog” (event) va evnuepwvetal yU
ouTto. Mo tov AGyo autd pe TO Avolypo TG oeAidag autng ¢tiayvoups £va
avTIKe(pevo TuTou EventSource wg event handler 6ivovtag tou to URL mou Bpioketat
o Event Server. O event handler cté\vel aitnua tpog tov Event Server tou védpoug pe
TIAPAUETPO TO OVOUA TNG OUPAG WOTE VO LaG TPooOETcEL WG MAPAAATITEG events,
OMwG dailveTol MApAKATW:

Mivakag 24: Anuioupyia event handler kat eyypacn otn untnpeoia AnYne events

var eSource = new EventSource("'URL_TO_EVENTSERVER?queueName="+queueName) ;

Metd tn eyypadn otn unnpeoia AqPng SSEs punopet va apxiosl n pon events
TPOG TOV TIEPLNYNTH Tou Xprotn. H JavaScript pag Sivel Tn duvatodtnta va Umopoupe
va SLOXELPLOTOUHE TN POH TWV YEYOVOTWYV TPooBEToVTAC AsLToupyieg ota media Tou
event handler. Ita media onopen (Avolypa pong events) kat onerror (spdavion
odAaApatog) mPooBETOUE HOVO OXOALD KOVOOAQQ.

To mo onuavtiko nedio eival to nedio onmessage (adiEn event) to omoio
HOC EVNUEPWVEL yLO TN AdLEN event KoL Ao KEL UTTOPOUE VA TO SLAXELPLOTOULE. 2TO
niedio auto nMpooBEToupe pla cuvapTnon Wote Katd tn adlén event to MPWTO MOV
KAVOUE €lval va To avaAlooupe (parse) katd JSON Kol apéows LETA EAEYXOULE Qv
To event auTO TEPLEXEL Xpnowun mAnpodopia mou adopd tov xprnotn. Av dev
TIEPLEXEL XPNOLUN TAnpodopla, “meTaus” To event KoL TEPLUEVOULE TO EMOUEVO. AV
OUWG TIEPLEXEL XPNOLUN TTAnpodopia, armoBnKeVOUUE TA AVTIKELMEVA TTOU adopouV
TOV XPNOTN O€ HLa tpoowpvi Alota (myEvents) KoL EVEPYOTIOLOUE TLG QmapaitnTES
OUVAPTAOEL;, OL OmoleC eilval umeVBuveg ylwo TN AvTAnon, emnefepyacia Kal
napouciaon Tng mAnpodopiac.

Nivakag 25: Napadeyua event

{ "topic" : "Billing",
"'aggregation” : ""'no of objects written",
“timestamp™ : ""2012-09-15 17:01:57.664",
"tstart™ : "2012-09-15 17:01:57.664",
"tend™ : "2012-09-15 17:01:57.664",
"cluster" : "test",

""147.102.19.186",
""AggregatedEventsServer",

"originating_machine"
originating_service”

“"units"™ : """,
“users™ : [{ "tenant™ : "tenantl",
count"™ : 156,
"container™ : "container4',
"object" : "object20",
user™ : "user6"
T
{ "tenant" : "tenantl",
count"™ : 138,
"container™ : "container8",
"object"™ : "object30",
"user' : "user2"
1]
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Avo eival ta KUupla aviikeipeva mou avalappavouv tnv enefepyacia Kot
mapouciaon TwV aMOTEAECUATWY 0T StadIKTuaKn ultnpeoia. To MPWTO AVILKEIHLEVO
ovoualetal statsObj kal eival umevBbuvo yla tnv enefepyaocia tng Alotag myEvents
OAAQ KOl yla TNV amoBrnkeuon TwV OTOTIOTIKWY O TIVOKEG Kol To OeUTEPO
ovTikeipevo ovopaletal Graphs kot eilval umevBuvo ylwa tnv Slaxeiplon Kal
oXeSLaoUO TWV YPaDIKWV MOPACTACEWV.

statsObj

- rwArTay
- rwArraylndex
Graphs - CUrRVWArray
- - shifter
+ StatsOp) -sortedReadsArray
+ update ( myEvents) -sortedWritesArray

- drawGraphs()

-getMainGraph(id,data, categories)
-getReadGraph(id,data,categories)
-getWriteGraph(id,data,categaories)

+ calcStatistics( myEvents)
-initSortedArray ( )

- updateCurArrays ( )

- existsInStats (name)

- addToStats (name)

- updateStats(name, type,count)

- insertinSortArray(sort4rray,name value)
-showsStats()
+memaryProtecthechanismilimit)

Ewkova 25: class diagram

Me tn adi€n véou event, mpwrta TO emefepyalOUaoTe maipvovtag Ta
QavTIKE(peva Tou adopolv tov Xprnotn kat ta Baloupe otn Alota myEvents, Emelta
Slvoupe tn Alota auth oto avtikeipevo statsObj yia epaltépw enefepyaoia.

Mot Slaxeiplon kat amoBAKEVON TWV OVTLKELLEVWY TIOU EXEL TIPOOTIEAACEL O
XPNOTNG 0To VEDOG, XPNOLLOTIOLOUE EVa TIivaKa e OVopa rwArray oto statsObj. O
TlvoKkag rwArray elval TVOKOG QVTIKEIMEVWY HE KABe otolyeio Tou va eivat
OVTLKELPEVO TUTIOU element OMwg daiveTal MapaKATW:

rwArray

<

element{
name : String,
reads : int,
writes: int,

H

Ewkova 26: Moppn rwArray

Yelida | 70



‘Etol, yla kaBe otolxeio tng Alotag myEvents, EAEYXOUUE OV UTIAPXEL 6N OTOV
Tiivaka rwArray. Av 8ev UTIAPXEL, TOTE TPOCOETOUHE £va VEO OTOLYELO OTOV TilvaKa
rwArray. Av UTLAPXEL, TOTE amAd Kavou e update Toug read/write counters tou.

EKTOC amd tov rwArray, oto ovTtlkeipevo statsObj Bplokovtal akoupn duo
niivakeg (sortedReadsArray kot sortedWritesArray), oL onoiot eivat tafvounuévol. Ot
Suo autol TiVaKeg KPATAVE TA TEVTIE QAVTIKELMEVA PE Ta TIEPLOCOTEPA reads/writes
avTioTOoLYO KOl £X0UV TN TAPAKATW popdn:

sortedReadsArray/sortedWritesArray

<

sortedElement {
name : String,
val : int

H

Ewova 27: Mopen sorted arrays

Ou 6uo autol mivakeg eival avaykoiol €T0L WOTE VO UMOPOUHE va
napouotalovpe ta top reads/writes Tou xprotn o popdn YPAPLKWV TTAPACTACEWV.
Oa YUMoPOoUCAE VO [NV XPNOLUOTIOLOUCAE TOUC SUO AUTOUC TIIVOKEG OUWC TOTE Ba
EMPEME UETA TN enefepyacia kAOs event, va TaflVOUOUUE TOV rwArray HE KOOTOG
O(nlogn) kaBe dpopd. Ouwg pe T avénon tou MANBOUG TWV CTOLXELWV TOU rwArray
va auvédavetal ouvexwg Ba omataAeitat xpovog adika otn tafvounon. Etot,
TIPOTIUAONKE N XPNoN TIWVAKWV TIEVTE OTOLXElWV a¢doU pOvo TEVIE oTolxeEla Ba
napouaotalovtal oTig ypodLkeG mapaotaosls. O aAyoplOuog mou xpnotpomnotnonke
elvat o &nc:

MNna kaBe avtikeipevo oto event mou £pBaoe, eAéyxetal av uTtapxel Nén os
taflvounpévo mivaka (av ival tumou read otov sortedReadsArray 1 write otov
sortedWritesArray). Av uTtapXeL, TOTE yivetal update n TLUA TOU Kal EAEYXETAL E TA
YELTOVLKA TOU OTOLXELOL KOl Qv XPELATETAL TO LETAKIVOUUE 0€ KaAUTEPN O€on. Av dev
UTTAPXEL OTOV OVAAOYO TAELVOUNUEVO TIVOKA, TOTE EAEYXOULE TN TLUA TOU HE TN TIUNA
TOU QVTIKELHEVOU OTn TeAeutala B€on Tou TivaKa Kol av €ivol peyalltepn TOTE
naipvel T O€on tou. Av n TR tou Oev eival peyaAUTEpn OomO TN TIUN TOU
televutaiou otolxelou Sev kAvoupe KATL. Me tov aAyoplBpo auto €xoupe otabepo
XPOvo adoU OoUCLAOTIKA EAEYXOUME TO TIOAU TIEVTIE OTOLXELQ KOl YALTWVOUME TN
TafLvOUNon OAOKANPOU TOU TILVOKAL.

Apéowg peta tn enefepyacia Tou event Kal TN EVNUEPWON TWV CTATIOTLKWY,
TN OKUTAAN avoAapPBAavel To avilkeipevo Graphs ylo T OVOVEWON TWV TILWV TWV
YPADIKWV TTOPACTACEWV.
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Na tov oxeSlaopd Twv YpadlKwWV TAPOOTACEWV XPNOLUOTOLOUME TO
epyaAeio Rgraph (meplypadn kat o Aoyog mou emAéxOnke e€nyeital apyotepa). To
Rgraph pag emutpénel va Slaxelpl{OUaoTe TIG YPAPLKEC TAPACTACELS WG JavaScript
QVTIKE(pEeva £Tal, Pe TN Snuoupyia pLag ypadikng mapaotaong Kal tn apxLkonoinon
TWV MAPOUETPWYV TNG (€lb0G, xpwpata, peEyeBog K.a) pmopou e va ) “doptwooupe”
OTO QVTIKEIHEVO window TOU TePLNyNTH TOU XPHOTN £TOL WOTE HUE TN aAAayn Twv
6ebopévwy (aAlayn Sedopévwy €xoupe pe €Aeucn VEou event) va pnv xpeltaletal
KaBOe dopd ek VEOU KATAOKEULN amod Tn apxn Veag ypadlkng mapdotacns. Me tov
TPOTO QUTO KAVOUUE HOVO aAAayr TwV TILWV TWV OTOLXELWV Ttou Selyvel n ypadikn
Kall YALTwVoUupE Tn Snuoupyia, oe KaOs €Aeucon event, VEWV aVTIKELULEVWY (ypadikn)
TIOU KaTaAapBAvouv Xwpo oTn UvNn Kal emBapuvouv Tov mepnynTh.

Jupdwva pe TN AElToupylkn amaitnon mou adopd TN Kupla ypadikn
napaotaon, BEAoupe va UTIAPXEL €vag HNXOVIOUOG oeAlbomoinong (paging) twv
OVTLKELUEVWYV TIOU aidpopouV Tov xpnotn He Bacn twv xpovo aditnc toug. O Adyog
TIou elval avaykaiog o HNXAVIOUOG aUTOG sival eMeldr T aviKeipeva eival TIOAAQ
Kall To MARB0g Toug dyvwoto. Etol, apxika n kupla ypadikr mapdaoctoon epudaviletl ta
TIPWTA TIEVTE OVTLKELPEVA KaL O XpNoTNG EPOCOV TO MOV UEL, UMOPEL UE TOL KOUUTILA
rmhonynong (Next/Prev) va Staoxioel t Alota avtikelpévwy. AKOpn tou Sivetal n
Sduvatotnta pe ta Koupmid avénong/peiwong Zoom va pmopel va avénoel n va
HELWOEL aVTioTOoLYA, TO TTANB0C TWV OVTIKELLEVWYV TIOU BAEMEL 0TN ypadIK).

Ma va metuXoUpe TN oeAdomoinon XPNOLUOTIOLOUE £Val ETILITAEOV TIVOKOL LIE
ovoua curRWArray kal opxlko péyebog mévte otolxeiwv. To péyebog tou mivaka
e€aptatal anod to nooca avilkelpeva embupel va BAEmneL og pa oeAida tng ypadikng
0 XPAOTNG Kal METABAAAETAL ME TO KOUMMLA TOu Zoom. AoUAeld tou Tivaka
curRWATrray slval va. KpOTAEL TA OTOTIOTIKA TWV OTOLXELWV TNG oeAidag ou Seiyvel
oUTA TN oTyun n ypadikn napaotaocn. Etol, pe tn enefepyaociao evog event, LETA TN
EVNUEPWON TOU rwWArray JLE TIG VEEC TILEC TWV AVTIKELLEVWY, EAEYXETOL AV XPELAleTal
va evnuepwOel kat o curRWATrray yloti Ta avtlkeipeva auta Bpiokovtal otn ceAida

™G ypadkng mou BAEMEL 0 XPOTNG.
MnXOWVLOHOG MPOOTACLOG KATAVAAWONG LVAKNG

low¢ TO MeyaAUTEPO MELOVEKTNUO TNG Xpnong Server-Side Events oe
Sladiktuakn epappoyn eival otL dev UnmopoUl e va YWwpll{oUpe amo mpLwv T UvAun
TIOU KatavaAwvel n epappoyn. Auto odeilleTal 0Tto yeyovog OtL Sev yvwpillou e amo
TIPLY, TN ouxvoTNTA WE TN omola ¢pBavouv ta events kal Sev EEpoupe To pEyebog Tou
kKaBe event. OL duo autol TAPAUETPOL eMNPEAlOUV TN KATAVAAWGCN UVAUNG TIOU
SeopeVEL N SLASIKTUOKK UTINPECLO GTOV UTIOAOYLOTH TOU XPHOTN.

MNa va mpootateuBel o xpriotng amnod tn unepBoAwkr {Atnon UvNUNG amod T
Sladlktuokn umnpeocia Tou umopel va TpokaAéoel amd kabuotépnon otn

YeAiba | 72



enefepyacioa Twv event /Kol OTn MOPOUGIACH TWV OAMOTEAECUATWY HEXPL KO
TIOYWHATA TOU TIEPLNYNTH TOU XPNOTH, AmMALTeEltal n mpoodnkn otn dadilktuakn
unnpecia evog pnxaviopol mpooTtaciag Tov XpHotn ano opLakeG cUVONKEG.

O uNXavIopOg Tou eMIAEEQLE VO UAOTIOL)OOUME avaAapBAvVEL TN €MOMTEL
Tou MANRBOUC TWV OVTIKELMEVWY TIoU PBpiokovtal otov mivaka rwArray. O Tivakog
QUTOG €lval O TILO ONUOVTLKOC TtivaKag TG epappoyng kabwg ekel amobnkevovtal Ta
OTATLOTIKA TWV AVIIKELLEVWY TIOU €XEL TIPOOTIEAACEL O0TO VEPOC O XPrioTNG, Kal oo
oUuTOV Tov mivaka efaptwvtal OAa ta gpyoAeia mapouciaong tng epapuoyng. H
ouvexng avénon tou peyéBoug tou rwArray aufdvel Tn avaykn ylo SEopeuon
TEPLOOOTEPNG UVAUNG, Yla ToV (810 Tov Tivaka aAAd kal otov DOM yia ta epyaleia
mapouciaong, Kal akoun aufdvel tov Xpovo enefepyaciag twv event kabwg n
avalAtnon, n evnuépPwaon Katl n ta§lvounon Twv OTOLXELWV TOU Ttivaka XpeldleToal
TIEPLOCOTEPO XPOVO.

EmMopévwg o pnxaviopog mou uAomotBnke eAEyXEL TOV TivaKA €TOL WOTE TO
HEyeBog Tou va pnv Eemepvael moté ta 1000 avrikeipeva. Metd tn enefepyacia evog
KalvoUpyLlou event yivetal EAeyxog Tou MANOOUC TWV QVTLKELMEVWY OTOV rwArray Kol
av To MARBog eival peyalutepo tou 1000 TOTE €VEPYOMOLEITAL O UNXAVIOUOG O
omoio¢ avoAappavel “kogel” (slice) tov mivaka, “Suwwyxvovrag” €tol ta 1000
TIAAQULOTEPA AVTLIKELLEVA OO TOV TtivaKa Kol Slatnpwvtog Hovo ta veotepa. Auto
elvat Suvatov va cupPet pe éva mépaopa, O(n), ywati n mpoobnkn VEWV OTOLXELWV
TOU Ttivaka TAVTa YIVETOL OTO TEAOC TOU, £TOL KPATALE TA QVIIKE(PHEVA oo tn B€on
rwArray[1000] péxpt rwArray[length-1] onmwc ¢pailvetol mapoKATw:

recArray[1000] rwarray[length-1]

Evepyonoinon Mnyoviopod @ & @ @

rwhrray=rwhrray.slice[1000, redrray. length)

rwarray[0]

Ewkova 28: Avarmapdotaon Unyaviouou tpootaciac xpriatn atn uvhiun

MEeTA TOV MEPLOPLOUO TOU HEYEOOUC TOU TIivaKa TIPEMEL va EVUEPWOOUV oL
TIVOLKEC TIOU KPOATAVE T OTOLXELO UE TG LEYAAUTEPEC TPOOPBACELG KAL OL TIIVAKEC TIOU
Oelyvouv ta TpEXOVTA QVTIKE(PHEVA OTnN KUpLa ypadikn €10l WOTE Ol yPadLKEG
TIAPOOTACELC VO EVNUEPWOOUV KOl OUTEG JLE TN OELPA TOUG.

Me tn mpocBrikn Tou pnxaviopou omwe Ba SoUpe TMAPAKATW OTLG LETPHROELS
TIOU TUPOLE YLA TN KATAVAAWGCN UVAKUNG OTN TMAEUPA TOU MEAATN METUXALVOUUE VO
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OTAOEPOTOL|COUE TIG AVAYKEG VLA UVHLLN KOl LEVOUUE CUVETNC OTN KN AELTOUPYIKN
amaitnon ywa Real-Time Statistics ylati kpatape mavia to 1000 teAsutaia
OVTLKE(MEVA. TIOU TIPOOTIEAQCE O XPNOTNG Kol €Tol OElYVOUHE TN TMPAYUATIKA
OUMBaLVEL ekelvn TN OTLYUN oTo VEPOG Kal Ta TpEXovTa oTolxeia Sev kpuBovtal ano
TIAAQULOTEPQ UE LEYAAUTEPEG TLUEG.

EpyalAeia mapakoAovOnong (monitoring)

Ta epyaldeia mou Bplokovtal otn StabBeon Tou XProTn yla mapakoAoubnon
(monitoring) Tou védoug eivat:

Status Bar: Ytn pmapa autr €KTOC amd TO username Kal tenant tou xpnotn,
avaypdadetal 0 CUVOALKOG aplOuog twv events (Events Received), o aptBuog twv
events mou adopouv tov xpriotn (Events Processed), 0 aplBUOG TWV AVIIKELEVWY
nou emnefepyaotnkav (Objects Processed) kat o Adyog events mou a@popouv Tov
xpnotn rmpog events rou @Yavouyv (Ratio).

Username: userZ\ Tenant: tenantl| Events (Received): 52\ Events (Processed): 37| Ratio: 7].‘15%\ Objects (Processed): 62| Time: 16:46:54
Ewkova 29: Status Bar — EventPage.jsp

KovooAa napouciaong event: ITn KOVOOAQ QUTH MOPOUCLALOVTAL TO. OTOLXELO KABOE
event KaBW¢ Kal Ta avTkelpeva mou adopouv Tov xprnotn os popdn Aiotac.

Events

topic Billing -
cluster test

Event Processed #37

Event Info Objecis Accessed(URI,Count)

originating_machine 147.102.19.186 tenantl.user2.container2.objectl 288
originating_service AggregatedEventsServer

timestamp 18 Aug 2012 16:46:52

aggregation no of objects read

topic Billing

cluster test Ev

| Stop Events | | Create New Stream |

Ewkova 30: Kovooda napouaciaonc Event — EventPage.jsp

Nivakag avTKEPEVWY: ITOV Xwpo auTto Sivetal og popdn mivaka n Alota OAwv Twv
QVTLKELLEVWV TIOU EMEEEPYAOTNKAY, KABWGE Kot 0 aplBUoOC Twv Reads/Writes Toug.
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Stats
Object Name Reads Writes *

...ontainerl.objectl0 246 0
...container0.object2 6 0
...container0.object3 66 oS
...containerl.object2 402 80
...containerl.object5 550 0

...container2.objectl 475 222
...ontainer2.object11 118 376
...container2.object3 290 67
...ontainer2.object10 337 0

e ma i _m _Li__1a - ~

4 | 1 2

Ewova 31: Mivakag avtikeluévwy — EventPage.jsp

Kupwa ypadkn mapdotaon: e auth Tn ypodlky TAPACTAOCN UTOPOUUE va
mAonynBolpe péoa amd tn AlOTO TWV QVTKEWMEVWY TIOU ETMEEEPYAOTNKOV OF
XPOVOAOYLKH Oglpd. ApXIKA, otn Alota dpaivovtal Ta mpwTta MEVTE aVTLIKELYEvVa. Mo va
dolpe ta emoOpeva f yla va yupiloupe o€ MPONyoUUEVA UTIAPXOUV TA KOUMTILA
nhonynong Next/Prev. Av Bé\ou e va BAEMOUNE EPLOCOTEPA 1 ALyOTEPQ QTIO TIEVTE
avTKe{peva otn ypadLkr, LTOPOULE VA XPNOLLOTIOL)COULE TA KOUUTILA 0TO TTAAL YL
va Kavoupe Zoom.

Graph
Events: Reads & Writes
1,500
rl Reads\
|l Writes |
1.200
Zoom
9004
5
600+ B

300+

... 1.object10 ...r0.object2 ...r0_object3 ...M.object2 ..."_objects

Ewkova 32: Kupla ypagikn napdaotacn — EventPage.jsp
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Top Reads/Writes ypadikég: 3T ypadlkec autég Sivovtal ta MmEVIE

npooBaocelg yla dtafacpa/ypaP Lo avikeipeva mouv adopolv To XprHoTh.

Top Reads

1,500+
1.2[]0:
QUU:
EUU:

3004

...M0.objectd ... 1.0bject10 ___2.object10 ...r2.object9 ._.r2 objectl
Top Writes

950+
TEU:
5?’0:
380:

1904

...rl.objectd __.0.object11 . .0.object10 ...r2.object0 ___1.object11

Ewkova 33: Top Reads/Writes ypaikéc - EventPage.jsp

TPWTO O€
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Epyaleia yia okipég
EpyaAeia TPOGOLOL®WOTNG X AVIGLLOV TOV VEQOUG

Yta mAaiola tTng avantuéng tng SLadLKTUAKNC UTINPECLOC XpNOLUoToL)Onkay
Sladopa epyaleia kat Java APIs yla va TTPOCOUOLWOOUE TN MAEUPA TOU VEPOUG
KATw amod StadpopeTikeg cuVORKeg Aettoupyiag. H mpooopoiwon autr Atav avaykoia
€Tol wote va Sokipaotel n Sadlktuakn umnpecia kol va mapoupe Sladopeg
HUETPAOELC yla va SOUHE av N umnpeaoia TANPEL TIC amaLTtoeLg mou BEcaE TILO TIPLV.
O KwdLKaG Tou UAOTIOLEL OAOUC TOUG NXOVLIOHOUG TToU avamtuxOnkav Bploketal oto
apapTNUa.

ApXIKA XpelaoTnKape €va web server o omoio¢ avoAapBavel tov poAo Tou
VEPOUG OTIG SOKLUEG TOU TPAYUATONOLoaUE. Mo Tov poAo autd emAEXBNKeE o
Apache Tomcat 7[47]. O Apache Tomcat eival évag eAeUBepou Aoylopikol web
server Kal servlet container o omolog avamtUoostal amo 1o Apache Software
Foundation. O Tomcat uhomoletl Ti¢ mpodiaypadEg Twv Java Servlets kat Java Server
Pages (JSPs) mou B€teL n Oracle kot MapEXEL OTOV IPOYPOUUATLOT €vav yvrolo Java
HTTP web server meptBaAdov yla va tpéxel kwdikag Java oto Sladiktuo.

Emopevo Bripa Atav n uAomoinon evog Unxaviopou séumnpetnong “RESTful”
HTTP altnUATwV yla Vo TPOCOOLWOOUUE TN ETUKOWVWVIA METALY TNG SLASIKTUOKAG
unnpeociag kat tou vépoug cupdwva Pe to TPWTOkoAAo CDMI. Na tn uAomoinon
€VOG TETOLOU pNnXaviopoU xpnotpormolBnke to Jersey API[48][49]. To Jersey API
elvat éva avolktou kwdika APl to omoio ulomolel to JAX-RS (Java API for RESTful
Web Services) ywa t Onuloupyla SLASIKTUOKWY UTNPECWY OUUPWVA HE TO
OPXLTEKTOVLKO LOVTEAO REST.

Ma tn emaAnBevon Twv otoleiwv mou Sivel o Xpriotng Kata tn £lcodo tou
oto ovotnua, oavamtuxbnke é€vag AuthenticateServer. O AuthenticateServer
napalapBavet to “RESTful” HTTP GET altnpa oamd tn mAeupd Tou TEAATN,
emaAnBeVel av Ta oTolEla €ival owoTtd Kol avOAOywC OTEAVEL AmMAvVINON OTO
xpnotn. Auto mou eAéyxel o AuthenticateServer eival n kwdikomoinuévn (base64)
authenticate srukedalida kal av Ta otolxeia gival opba amavtasl pe HTTP status
200 OK evw av eivat Aabog amnavtael pe 401 Unauthorized.

Ma Ttn Tmnpooopolwon NG Onuloupylag oupdg, avamtuxbnke €vag
QueueServer. O QueueServer mopohapupavel to “RESTful” HTTP PUT ailtnua amnd tn
TAEUPA TOU TEAATN. ApXLKA, €AEyxeL av oL emikePaAideg Tou altuatog eival
oUuPwveg pe to CDMI mpwtokoAlo, av Sev eival eniotpédel HTTP amavtnon He
status 400 Bad request. AkoAoUBwG eAéyxel av umdpxel &N KAmolo oupd UE TO
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ovopa ou 666nke amnod tov xprnotn. Av umtdpxetl nén to 606év dvopa TOTE AmavVTaEl
pue HTTP amavtnon ue status 409 Conflict. Av To ailtnua TEPVAEL Kal amo toug Suo
auTtoUG eAEyxoug TOTe 0 QueueServer “dtiayvel” pia Kawvoupyla oupa os o MySQL
Baon Sedopévwy. AkoAoUBwWG Ta oTolkela TNG oupag emotpédovial wg JSSON String
oto owpa HTTP amavtnong ue status 201 Created.

AKOAOUBWC XPELOOTAKAUE VO TIPOCOUOLWOOUE €VA UNXOVIOUO Tapaywyng
event mou BOa &nuoupyel events kat Ba ta mpowBel otoug meAdteg mou Oa
gyypadovtal pEow tnG dnuloupylag oupdg otn umnpeoia. Na tn dnuouvpyia vog
TETOLOU pnxaviopoU xpnotpomnotndnke to Jetty web server[50]. To Jetty sival €vag
HTTP server kat Servlet container, eAeUBepou AoylOULIKOU, YpOUUEVO OE Java Kal
avantuooetal and Tto Eclipse Foundation. Me Tto Jetty umopoUue va
ONULOUPYACOUUE UNXAVIOUOUG TipowBnong events, MOPEXOVTOCG MOG MLa TTARPNG
BBALoOKN amo kKAAoeLg Ontw¢ oL EventSourceServiet kal EventSource.

Mo to unxaviopd auto, avartuxdnke évag EventServer omou SExeTal aitnon
oo TN MAELPA yLa eyypadr otn unnpecia. Av n aitnon akoAouBei To mpoTUTIO TTIOU
Bfoape TOTE SnUoUpyeital n avaloyn ocuvdeon He Tov meAdtn kot Ba Séxetal
events amo tov eEunnpetnt. Me avaloyn aitnon o meAAtng Unopel va KAELOEL TN
ouvéeon. Elval onuavtlkd va TOVIoTEL OTL POVO €vag €EUTINPETNTNG UTIAPXEL KOl
efunnpetel OAeg TIg ouvdéoelg, mpowbwvtag kKABe dpopd to event MPOG OAOUG TOUG
evladepopevoug.

ETilAoy1] epyaAeiov oXESLAOHOV YPAPIK®OV TIAPACTACEWV

MNa to oxeSlaoud Tov ypadLkwy mapooTACEWV SoKILAoaUEe TPl SladopeTIKA
JavaScript frameworks yla va SoUpe molo gival to KataAAnAOTEPO yla XxprHon otn
Stadiktuakn umnpeoia. Ta tpia JavaScript frameworks mou emiAéxBnkav yla Sokiun
Atav to jgPlot, to extJS 4.1 kat to Rgraph. Metd tn dokiun kat Twv Tplwv frameworks
eTUAEXONKe TteAka to Rgraph.

To jgPlot[51] eivalL mpdcBeto (plugin) tou JQuery JavaScript framework,
KATAAANAO yLO TN KATAOKEUTN YPADIKWVY TTApaoTAcEWV. To jgPlot ekpeTaAAevETAL TIC
OUVaPTAOEL Tou JQuery £Ttol amotelel €va ehadpl epyaleio yla KATAOKEUN
VpadlKwY Topactacswy. Asv emiAéxOnke ylati xpnotpomolel to DOM avtl va
ekpeTaAAeVeTal ™ Suvaulky tou HTMLS canvas kot ylati yla kaBs oAdayn ota
bebopéva Ba mpenel va kataokeuaotel €§ apxng n KaBe ypadiki mapdotacn He
anotéAeopa emumA€éov ¢opTo.
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To ext-JS 4.1[52] anoteAel éva oAU duvatod JavaScript framework katdAAnAo
yla TN KOTOOKEUN YpOPLKWY TOPACTACEWY OAAA Kol OUVOETWV ypadLKwy.
ExkpetaAAevetal Tig Suvatotnteg tou HTML5S canvas OpwG OTa apVNTIKA TOU, €KTOG
amo To yeyovog OtL yla kKaBe aAlayr) ota SeSopéva Ba TPEMEL Vo KATOOKEVOOTEL €€
apxNg n kaBe ypadiki mapdctaocn, eivat va oAl Bapl epyaleio kablotwvtag To
okatAAANAo yla tn epyaocio mou BEAOUUE va KAVEL.

To Rgraph[53] project ¢ekivnoe to 2008 amno tov Richard Heyes pe otoxo t
Snuoupyia evog Loxupou JavaScript framework pe Baon tn HTML5 yla to oxedloopo
ypadlkwv mopaotdcswyv. To Rgraph ekpetaAlevetal to HTML5 otolxeio canvas,
elval Ukpo oe péyebog kat pmopouv va dpoptwbouv povo ol avaykaieg BLBALOONAKEG
yla akOun LeyaAUTepn Helwaon oto xpovo ¢optwong. To Rgraph emAéxBnke évavtl
Twv AAwv duo frameworks eneldn pag divetal n duvatotnta peow JavaScript va
GOPTWVOULE OTO QVTLKEIUEVO window TOU Meplnynth TN ypadlKr HOC TOpAoTAoN
£T0L WOTE HE aAAayr) Twv SeSoUEVWY va PNV XPELALETAL EK VEOU N KATAOKEUT Qo TN
apxn TG YPadLkAG oAAA LOvo N aAAayh TWV TILWV TWV OTOLXELWV.
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MepapaTIKEG HETPIOELS

Ita mAaiola twv Soklpwv tnNg Stadlktuakng edapUoyns £yLvav KATIOLEG
UETPAOELC OTN TAEUPA TOU TEAATN ylwo vo SoUUE TNV €midpacn Tou E£XeL N
SladKTuaKn umnpeoia otn KATtavaAwaon UVAKNG.

Onwg avadEpOnke otn meplypadr tng oeAibag mapakoAouOnong yeyovotwy,
TO HEYOAUTEPO HELOVEKTNHA Tou EventSource ival otL dev yvwpiloupe amnod mpv tn
UVAMN TIOU KatavoAwvel n edappoyn. Auto odeiletal oto yeyovog OTL Oev
yvwpiloupe kaBe mdoo Epxovtal Ta events kal To pEyebog tou kAOe event.

MNa va dovpe tn emidpacn NG SLAdIKTUAKNG UTINPECiag otn MAEUPA TOU
nieAdtn npaypatonotidnkav duo €idn petpnoewv. To MPWTO 160G LETPOEWVY EYLVE
XwpLlc TN Umapén unxoaviopou mpootaociag otn dtadlktuakn unnpeoia kat to SeUTeEPO
€(60¢ e TN EVOWUATWON TOU HNXOVIOUOU OTN UTINPECLAL.

OL JETPNOELG TTOU Ttpaypatonolndnkav gywvav o umtoloylotn Toshiba laptop
ue emnefepyootny Intel Core 2 duo ota 2GHz pe 3GB RAM. Xpnolpomolnbnke o
nepinynt¢ Google Chrome (ékdoon 20.0.1132.57) kot ywa T METPNON TNG
XPNOLLOTIOLNMEVNG UVALNG XPNOLLoToBnke to epyaleio “about:memory”[54].

Xwpi¢ unxaviopo mtpootaciag

MNapakdtw mapouotdlovtol SUo OET PETPAOEWVY Yl va SoUUE TNV enidpaon
TIou €XEL N SLadIKTUaKN UTNPECia 0T KATAVAAWGN UVANG OTN MAEUPA TOU TTEAATN.
ITO MPWTO OET PUETPHOEWV BEAOUE va SOV UE TNV eMISPACTN TIOU EXEL N CUXVOTNTA UE
Vv omoia $OAvouv OTOV TEPLNYNTH TOU XPHOTN Ta events Kal oto SeUTEPO OET
B€Aoupe va dolpe tn emidpaon mou €XeL To ratio events mou a@opoUv Tov xpnotn
1tpog events ou @davouy. OL LETPNOELG AUTEG EYLVAV XWPLG TN UTapEn KNXOVLOMOU
T(POOTACLOG TOU TIEAATN yLa va propoupe va doupe oe BABog xpovou tnv enidpaon
TIOU €XOUV Ol TIOPAUETPOL TTIOU BEAOUUE va UETPCOUUE KOL OKOUN VA CUYKPIVOULE
KOl LE LETPNOELG TTIOU £YLVAV XPNOLLOTIOLWVTOC TOV UNXAVIOUO.

1° set petproewv

21O MPWTO set PETPHOEWV Kataypadovtay Ta €NG OTATIOTIKA: Ta events ou
dBavouv, ta events mou adpopoUV TOV CUYKEKPLUEVO XPHOTN, TA AVTLKELUEVA O KAOE
event mou adopolV Tov Xprotn Kal TEAOC N XPNOLUOTIOLNUEVN UVAKN. Ta OTATIOTIKA
auta kataypadovrav kabe 5 Aemtad yla Staotnua 2 wpwv. Kavape tpelg Sokiuég. MNa
VoL €XOUE UL 0WOoTH BAcN LETPNONG OTLG LETPAOELG LOG, N ATTOCTOAN event oo tov
efumnpetnt ywotav oe otabepd xpovo. H mpwtn Soklun £€ylwve HE ouxvotnta
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eudpaviong event kaBe 5 OeutepoOlemta, n Seltepn HE ouxvotnta KABs 1
SeutepOAenTo Kal n Tpitn He cuxvotnta kKabe 8 deutepoAenta. MNa TIC UETPHOELG
QUTEG elyape éva uPnAd AGyo events mou a@opoUV TOV XpHotn mPo¢ events mou
@Ydvouv mou ayyuwe T0 72% pe okomo va SoUpE T Xpnon tng edapupoyng oe
ouvOnkeg mapa oAU UYPNANAG KaTamovnong.

1" pérpnon: Suyvotnta upavionc event kade 5 SeutepdAenta

Time Elapsed Events Events Objects Memory
A/A (min) Received Processed Processed (KB)

0 0 0 0 0 0
1 5 58 44 75 69512
2 10 122 86 153 71744
3 15 178 123 222 76668
4 20 236 164 292 83936
5 25 297 209 364 81592
6 30 356 255 443 86664
7 35 416 297 522 89976
8 40 477 347 612 98808
9 45 540 392 689 96464
10 50 599 439 776 105080
11 55 565 477 839 103757
12 60 717 519 940 106992
13 65 766 559 1001 109834
14 70 836 608 1097 113924
15 75 897 656 1184 118628
16 80 962 701 1268 119036
17 85 1018 740 1354 122692
18 90 1076 780 1423 125493
19 95 1136 813 1478 127616
20 100 1200 860 1561 135116
21 105 1258 903 1641 134196
22 110 1316 939 1704 140984
23 115 1365 973 1764 140676
24 120 1412 1021 1823 144593
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Memory usage (event frequency 5sec)
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Ewkova 34: pawwkry 1, Memory usage (event frequency 5sec)
2" pétpnon: Suyvotnta supavionc event kade 1 SsutepoAento
Time Elapsed Events Events Objects Memory
A/A (min) Received Processed Processed (KB)
0 0 0 0 0 0
1 5 316 224 400 89612

2 10 603 427 773 108700
3 15 918 646 1176 121120
4 20 1206 858 1561 137796
5 25 1503 1082 1949 150400
6 30 1800 1308 2368 166708
7 35 2107 1529 2777 186064
8 40 2400 1747 3166 200040
9 45 2702 1961 3580 222952
10 50 3059 2133 3927 222388
11 55 3358 2361 4330 237748
12 60 3682 2591 4748 248868
13 65 3961 2789 5134 265916
14 70 4268 3028 5536 280112
15 75 4584 3255 5943 297796
16 80 4867 3466 6327 315732
17 85 5171 3674 6702 320636
18 90 5462 3897 7113 334944
19 95 5754 4108 7516 350752
20 100 6070 4332 7927 365304
21 105 6362 4547 8313 376888
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22 110 6663 4764 8719 395904
23 115 6993 4999 9150 418836
24 120 7301 5291 9429 439516
Memory usage (event frequency 1sec)
500000 -
450000 :
400000
— 350000
£ 300000 |
£ 250000 :
£ 200000
Z 150000 -
100000 -
50000 -
o 1
0 10 20 30 40 50 60 70 90 100 110 120
Time Elapsed (min)
Ewkova 35: Mpacwikn 2, Memory usage (event frequency 1sec)
3" uétpnon: Suyvotnta supavionc event kade 8 SsutepOAenta
Time Elapsed Events Events Objects Memory
A/A (min) Received Processed Processed (KB)
0 0 0 0 0 0
1 5 34 23 37 62040
2 10 71 47 72 63220
3 15 111 71 108 65720
4 20 150 94 143 68622
5 25 183 113 169 69200
6 30 220 135 195 71660
7 35 258 158 225 73126
8 40 296 180 254 74564
9 45 333 200 282 75904
10 50 371 227 319 78020
11 55 410 249 352 79624
12 60 447 266 373 80336
13 65 487 288 400 83236
14 70 520 303 424 83164
15 75 558 327 466 85596
16 80 596 343 489 86960
17 85 633 359 513 89036
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18 90 671 377 538 90344
19 95 708 404 574 91664
20 100 756 431 614 92700
21 105 782 445 633 96088
22 110 820 459 649 95168
23 115 859 479 674 98160
24 120 905 507 711 98336
Memory usage (event frequency 8sec)
120000
100000
2 50000
S 60000
éE’ 40000
20000
0
0 10 20 30 40 50 60 70 80 90 100 110 120
Time Elapsed (min)

Ewkova 36: lpaikry 3, Memory usage (event frequency 8sec)

Mapakdtw ¢aivovtaol Ta AMOTEAECUATO TWV TPLWV HETPNOEWV OE ML

ypadLKn yla KAAUTEPN KaTavonon tng S1adopds TwV AMOTEAECUATWV:
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400000

300000

200000
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Ewkova 37: Ipaikny 4, Memory usage
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2° set petpricewv

210 beltepo set peTpAoewv Kataypddoviav ta €€N¢ OTATIOTIKA: Ta events
nou ¢Bavouv, ta events mMou adopoUVv TOV CUYKEKPLUEVO XPNOTN Kal TEAOG N
XPNOLUOTIOLNUEVN HVAUN. Ta OTATIOTIKA autd kotaypddovtav kabe 5 Asmtd yla
dlaotnua 45 Aemtwv pe ocuxvotnta epdaviong event kabe 5 Seutepolenmta pe
Sladopetikd AOyo events Tou aopoUV Tov xprotn tpog events mou @davouv kade
popa. 2to TENOG KAOe pETpnong Ppilokape Tov PECO OPO TNG XPNOLUOTIOLNUEVNG
HVAmNG.

Ratio Méo0oG 0pogG
(events processed / events received) XPNOLLOTIOLNHEVNG

x 100% pnvApng (KB)
100 83604
88 80342
72 78353
55 69046
37 65617
25 63978
16 61581
10 59369
7 59063

Memory usage (ratio comparison)
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ratio (events processed / events received) x 100%

Ewova 38: Ipaikn 5, Memory usage (ratio comparison)

YeAiba | 85



Napatnproeig

Ano to 1° set petprioswv mMaApPATNPOUME OTL n ouxvdtnta We Tn omnoia
$Oavouv Ta events oTOV MEPLNYNTI) TOU XPHOTN EXEL ALECN OXEON LLE TN UVALN TIOU
katavaAlwvel n Stadlktuakn unnpeoia.

Ano tn 2" ypadikr) BAémoupe OTL yia cuxvotnTa AdLEnc event tng td&ng Tou
€VOC SEUTEPOAETITOU N VNN TIOU XPELAETOL N UTINPECLO YLO 2 WPEC AELToUpyLOG
ayyilel ta 430MB kat kpivetal moAU peyalo to péyebog. MAALoTa, o SOKLUN TOU
EYWe yla 4 wpeg Aettoupylag mapatnendnkav UIKPA maywato Tou TEPLNYNTH Tou
XPNOTN KOl HKPr KaBuoTtépnon otn mapouciaon tTwv events. BéBata To yeyovog otL
0 AOYyoG events mou apopoUV ToV XproTh mpog events mou edavouv kade popd NTav
TIOAU peyalocg (72%) emaige Ko UTO TOV POAO TOU OPWCE OTWG avadEpONKe Kal Lo
navw Béhape va dolpe tn Oa oupPel oe ouvOnkeg mApa TOAU HeEYAANG
KaTamovnong.

Ao T AAAeg Suo HETPNOEL ylo cuxvotnta adleng event ota 5 kat 8
bdeutepOAenta avtiotolxa, TAPATNPOUME OTL av Kal aufdvetaL n HUVAUN Tou
bdeopevetal yla tn Sladiktuakn umnpecio 0060 MEPVAEL O XPOVoG, N avénon auth
elval ehaylotn. MaAwota, ano tn ypadikn 4 BAEmMou e OtTL o€ ox€on Ue Xpovo adLeng
1sec umopoUUE va XapoKTNPlooUE TN Katavalwaon otabepn.

Ano 1o 2° set petprioewv mapatnpoUue OTL 0 AOYog events Tou apopouUV Tov
Xpnotn mpo¢ events mou @BAvouv KAVE @Opa €XEL OXECN HE TN MVAUN TOU
KaTavoAwVEL N SLaSIKTUOKH UTtNpEeaia.

AUTO elval AoyLko ylatl av oe event dev meplEXeTal xprolun mAnpodopia yia
TOV XpNotn TOTe amAd “MeTAUE” TO event eVw av TEPLEXEL TOTE TPOXWPAUE OTN
enefepyacia tou. Emopévwe n avénon tou Adyou autol, aufdvel tn SEopeucon
HUVNUNG OTN TAEUPA TOU TTEAATN.

Zuunépacpa

ATO Ta U0 OET PETPOEWV MAPATNPOUUE OTL N cuxvoTnTa AdLEng event aAAa
Kal 0 AOyog events Tou apopouV Tov xprRotn mpog¢ events ou eddvouv kavde popd
€XOUV OXEON HME TN KOTOVAAWON HVAUNG OTn TAsupd tou meAatn. Kat otig duo
TIEPUTTWOELC SOKLUAOCOUE TIOAU OpLOKEG ouvOnkeg kKaBwg events kabe 1lsec yla
Sldotnua 2 wpwv Ue ratio 72% eival oxedov aduvatov va cupPel O6Mwg Kal ratio
100%. Autd OuwG Sev avalpel To yeyovog OTL n MAeUpA Tou TeAdtn Sev Unopel va
yVwpilel and mpv av n katavaAwaon WvApng aveBaivel katakopuda ylo va UmopEcEL
Va IPOoTaTEUOEL.

Mo tov Adyo auTo lval XpAoLo va PooTeDel Evag UNXAVIOUOG TTpooTaciog
otn SLaSLKTUaKN UTINPECLA, TIPOOTATEVOVTAC TOV XPROTN OO OPLOKEG GUVONKEG.
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Me pnxavio o mpootaciog

MapaKkATtw mapoucLalovTal Ta AMOTEAECUOTO LETPHOEWY TIOU €yLvaVv yLa va
Sdolpe tn emibpaon NG SLASIKTUAKNAG UTNPECLAG OTN KATAVAAWGN MVAUNG OTn
TMAgUpA Tou TeAATn. Ol UETPAOELS QUTEG €YLVAV HE TOV HNXOVIOUO Tpootaciag
EVEPYOTIOLNHEVO.

Ma va €xoupe pla cwotr Baon PETPNONG OTLC UETPNOELG UOG, N OMOCTOAN
event anod tov e€UTNPETNTI YVOTAV KoL TIAAL HE oTaBepd XpOVO KOl CUYKEKPLUEVA
KaBe 2 SeutepoAemta. Akoun, Statnpovooape €va mMoAU uPnAd Adyo events mou
a@opoUV Tov xpnotn mpo¢ events mou @Pavouv Tou Aayylwe To 94% He OKOTO va
Sdolpe TN xpron g epapuoyng oe cuvbnkeg mapa oAU vPNARG Katamdvnong. ZTiG
HETPNOELG AUTEG KOTAYPAPAUE TN KATAVAAWGCN UVAUNG Yyl Staotnpa 1 wpad.

Ta amoteAéopota TwV METPHOEWV Topouctdlovtal ot Sduo ypadLkeg
TIAPOLOTACELG TTOU 0KOAOUBoU V.

H mpwtn ypadkn mapdotaon (ypadikn 6) pag deixvel mwg petaBarAeTal 1o
HEyeBOC TOU rwArray o€ oX£0n HE TOV XPOVOo. la Tov OKOTO auTo Kataypadape kabe
5 SeutepOAemta To MANOOC TWV OTOLXELWV TOU TivaKa KAl TO CUVOALKO HEyeBOC ToU
Tiivaka o€ Bytes. lNa va mapou e to pEyebog Tou Ttivaka o€ Bytes, o kaBe pétpnon
naipvape to abpolopa tng avamapdotacng oe String (String representation) kabe
OVTIKELUEVOU TOu Tmivaka. MNa tn mapouciacn twv HeTprioewv Ba xpeldalovral
oeAl6eg OAOKANPEG, yla Tov Adyo auTo mapaAeimovral.

Size of rwArray

70000

60000

50000

Bytes)

= 40000

30000

20000

Memory

10000
: A

0 240 480 720 960 1200 1440 1680 1920 2160 2400 2640 2880 3120 3360 3600 3840
Time Elapsed (sec)

Ewkova 39: lpapikn) 6, Méyedog rwArray o€ Bytes

H 8eltepn ypadikr mapdotacn (ypadikn 7) pog Seixvel tn Katavalwon
HUVAMNG, Opola e TG ypadikeg 1,2 kat 3. H povn Siadopd o€ oxeéon UE TIG TPELS
OUTEG YPOdLKEG €lval OTL n Kataypadr TwV OTATIOTIKWY ywvotav KaBe Aemtd avtl
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KaBe 5 Aemtd yla va mapatnpnbolv pe peyoAltepn okpifela ol pPeTaPoAEC OTn

KQTAVAAWGN KVAUNG.

Time Elapsed Memory
(min) (KB)
0 60444
1 72092
2 76884
3 88908
4 123816
5 97588
6 93708
7 110732
8 149572
9 140516
10 116932
11 126384
12 126594
13 113776
14 123976
15 129324
16 118876
17 143222
18 126554
19 133226
20 137427
21 158745
22 127540
23 140333
24 157662
25 158792
26 172876
27 163040
28 144453
29 155232
30 153875
31 158957
32 155956
33 144965
34 169864
35 156960
36 159485
37 163949
38 162959
39 155697
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40 149686
41 152986
42 158965
43 144595
44 143059
45 151349
46 154934
47 161949
48 159864
49 163959
50 153495
51 149858
52 150596
53 148958
54 159695
55 158485
56 161959
57 164368
58 151949
59 150697
60 153040

200000
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Memory usage with protection mechanism

(2sec event frequency)
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Time Elapsed (min)

Ewkova 40: lpaikry 7, Memory usage (event frequency 2sec)
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Napatnproeig

ITIG METPNOELG aUTEG OéAape va SoUPE T KATAVOAWON WUVAUNG OE TOAU
vPnAn katamovnon He TN Sladlktuakn umnpecia vo  SlaBETeEl  pnxaviopo
npootaciog. Na tov AOyo auTO XPNOLUOTOLHOOUE HNXOVIOUO TOPaywynG Kot
npowBnong event e cuxvoOTNTA AMOCTOANG event ota 2sec Kal StatnpoVoape ratio
Tov AyyLZe 1o 93%.

Ao tn ypadikn 6 mapatnpolue tn UeTaBoAn oto pEyebog Tou TivaKka
rwArray. O rwArray amnoBnkeUeL T AVIIKELLEVA TIOU EXEL TIPOOTIEAACEL O XPROTNG
oto Védog.

H ypadikn 7 elvatl autr mou pag evdladépel. ESw mapouotdletal N cuVoALKA
LUVAUN TIOU KOTOVOAWVEL N UTINPECLO KAl TApaTnNPOUUE TNV €Midpacn mou €XEL n
HETABOAN TOU PeYEBOUC TOU rwArray OTIC AVAYKEG YLl LVAUN. TN ypadikn 2, aAld
Kol OTLG YpadlkéC 1 koL 3 o€ UIKpOTEPO Babuo, mapatnpoUe OTL 000 TEPVAEL O
XPOVOG BAETIOUHE ULl CUVEXNG AUENCN OTLG OVAYKEG YLl VA UN. 2T ypadikr 7 omou
n Stadiktuakn unnpeoia SLaBETEL UNXAVIOUO MpooTaoiag, TapaATNPOUUE OTL UETA
and éva SldoTtnua apxLKomoinong UE CUVEXNAG avénon OTLG AVAYKEG ylot UVAUN,
BAEmouE OTL N KATAVAAWGON UVAUNG otaBepomoleital Kal HETaBANAETAL EVTOC TOU
Staotipatog twv 140-160MB pe péco opo ta 154MB. H otaBepormoinon auth tng
KATAVOAWONG HMVAMNG Hag Selxvel mMOCO TMOAU ATOV avayKoiog O HNXAVIOUOG
TPOOTACLOG KATAVAAWONG UVANG OTN TTAEUPA TOU TIEAATH.
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MOaVEC EMEKTACELG

MNapakatw mopouocialovtal TPELS evOladEpov TUOAVEC EMEKTAOCEL( OTN
Stadiktuakn unnpeoia. O emektdoelg autég Ba Bondrioouv £toL wote va PeATiwdel
N mapoUciacn TwWV oTATIOTIKWY aAAA Kal vo. auénBouv ol eTAoyEg TTou Ba XL ota
XEPLOL TOU O XPROTNG £TOL WOTE va BEATIWOEL aKOWN EPLOCOTEPO TO Monitoring:

1" Enéktaon: Atodrkeuon oTATIOTIKWV TOTLKA O0TN MTAEUPd TOU TTEAGTN

Mua miBavn eméktoon otn SladlkTuakr umnpecia sival n kataypadn twv
OTATLOTIKWY KAl N armoBr|Keuon TouG O€ OPXELO TOTILKA OTOV UTTOAOYLOTH TOU XPHOoTN.

H kataypadn auth pmopel va yivel mpooBetovtag éva koupnmi REC otn
edappoyn ya evapén tng cUAOYNAG OTATIOTIKWY EVW N OAOKARpwWON va yivetal pe
OKOUN €va MATNUA TOU.

H amobnkeuon Twv OTATIOTIKWY Tou palevoupe amd tn EventPage tng
edappoyng Ba yivetal TOTKA OTOV UTOAOYLOTH TOU XPAOTN XWwpPLg TN omooTtoAn
QLTNUATWVY TPoG To oUvvedo. Autd eival duvatdov péow tou FileSystem APl mou
avnkel otn HTML5 kal pag enitpénel peow JavaScript va dlaxelpllopaote apyeia. To
FileSystem API givol KalvoUpylo Kol TO HEYOAUTEPO HELOVEKTNUO TOU KoL O BAOLKOG
Aoyog mou Sev xpnolwpomowBnke otn €kdoon autr TNG SLASLKTUAKAG UTNPECLOG
elval To yeyovog otL untootnpiletal povo amo tov nepinynt Google Chrome (kat oxt
TANPwWG e TpoPARuata aoddalelag) kat €tol dev MANPeital n pn AELTOUPYLKN
amaitnon yia cross-browser compatibility.

2" Enéktaon: Alaxeipion ovpwyv

Mua Seutepn miBavn eméktaon tng StadlkTuakn UTtNPETiag eivat n mpoodnkn
oeAidog Slaxeiplong oupwv TOU QVAKOUV OTOV XPNOTN Kal n mpocobnkn twv
OVAAOYWV AELTOUPYLWV.

Itn tpéxouoa £kdoon TNG OSLASIKTUOKAG UMnpeoiag UTAPXEL UOVO N
Suvatotnta dnuloupylag ovpac. Me tn mpooBrnkn oeAibag Staxeiplong ovpwv Ba
purmopouaoav va mpootebolv Suvatotnteg OmMwG N MPoBoAr; OAwV TwWV OUPWV TOU
XpNotn, n Staypadn OAwV Twv oupwyv, N dtaypadr) CUYKEKPLUEVWY OUPWV KOl AAAEG
TuOaveg AeLtoupyleg.

Ma va eivat duvath n mpocdnkn Twv AELTOUPYLKOTATWY aUTWV Ba urmopouoe
va TpooteBel éva evdlapeco enimebo peTaU TepPLnyNT XPAOTN Kol VEPoUG £Tol
WOTE TO althuata oupwv va dpBAavouv mpwta ekel. Baolkr mpolinobeon sival ta
attnuata va sival RESTful. Mapadelypata artnpatwy Oa pmopovoav va ival ta
TOPOKATW:
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Mivakag 26: MY. Enekrdaoeig, Aitnon Aiotag oupwv Tov aviKouv oTov xprotn

GET /MyContainer/queues?user="CURRENT_USER” HTTP/1.1
Host: cloud.example.com

Accept: application/cdmi-queue
X-CDMI-Specification-Version: 1.0.1

Nivakag 27: MY. Enektaoeig, Aitnon Staypa@ng OAwv Twv oUpwv IToU avVKOUV OToV XpHoTn

DELETE /MyContainer/queues?user="CURRENT_USER” HTTP/1.1
Host: cloud.example.com

Accept: application/cdmi-queue
X-CDMI-Specification-Version: 1.0.1

Mivakag 28: MY. Enektdoeig, Aitnon Slaypa@ng ULag oupds mou aVHKEL OTOV XpHotn

DELETE /MyContainer/queues/QUEUE_TO DELETE?user="CURRENT_USER”
HTTP/1.1

Host: cloud.example.com

Accept: application/cdmi-queue

X-CDMI-Specification-Version: 1.0.1

3" Enéktaon: Eibikéc Oupéc

Q¢ ocuveyela tng delTePNG TOAVAG EMEKTAONG TNG SLASIKTUOKAG UTtNPETLAG

Ba umopoUoe va lval N KATyopLomoinon tng dnuloupyiag oupag.

EToL avtl va umapyxel povo n duvatotnta dnuioupylag amAng oupdg va

Umopel 0 xpnotng yia mopadsypa, va dnuioupyel READ ONLY oupég Omou Hag
evéladépouv povo READS, WRITE ONLY oupé£c omou pocg eviladépouv povo WRITES,
OUPEC TOU Ba pmopolv va £xouv MPoOcPacn opada xpnotwv Kot OxL HOvVo o

SnULoLPYOC TNG OUPAC K.Q.
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Mapaptnua

IT0 MOPAPTNHA AUTO apoucLaleTal o KwWdLkag TS SLadIKTuaKkng untnpeaiac.
Apxka mapouotaletal o Kwdkag kat ta JavaScript scripts tng oeAidag emaAnBeuong
otolxelwv, okoAoUBwg tNG oeAibag Snuoupyiag oupdg kot TEAOC TNG oeAidog
napakoAouBbnong event. Ito mapaptnua dev Bploketal 0 KWSEIKAG TwV ApXELWV TOU
Rgraph kat tou JQuery mou xpnoLlomolidnkav Kal oKOpn TapaAeimovtal ta css
apxetia.

Kwdkag ceAidag emain0svong atoyeimv xpriotm

Authenticate.jsp

<%@ page language="java" contentType="text/html; charset=1S0-8859-1"
pageEncoding=""1S0-8859-1""%>

<IDOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"

“http://www.w3.0org/TR/html4/1o00se.dtd">

<html>

<head>
<meta http-equiv=""Content-Type" content="text/html; charset=1S0-8859-1">
<title>Vision Cloud Event Monitor - Authenticate</title>

<I-- jquery -->
<script language="javascript" type="text/javascript"
src=""scripts/jquery-1.7_min_js"></script>
<I-- base64 -->
<script language="javascript"” type="text/javascript"
src=""scripts/jquery.base64._min.js"></script>
<I-- my javascript source -->
<script language="javascript" type="text/javascript"
src="'scripts/authenticateScripts/authenticate.js"></script>
<script language="javascript" type="text/javascript"
src="'scripts/utilities.js"></script>
<l-- css -->
<link rel="stylesheet"” type="text/css" href="css/AuthenticateStyle.css" />
</head>
<body>
<div id="container'>
<div i1d="header'>
<div id="logo">
<a href="Authenticate.jsp'><img src="iImages/vision_Jlogo.png"” height="70"
width="100" alt="vision logo" border="0" /></a>
</div>
<div i1d="header_title">
<h2>Vision Cloud Event Monitor</h2>
</div>
<div class="seperator'></div>
</div><!-- header -->

<div id="statusbar™ align="right">
<table>
<tr>
<td>Time:</td><td id="clockid"></td>
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</tr>
</table>
</div><!-- statusbar -->

<div id="mainPanel'>
<div id="leftPanel">
<p>You must have a valid Vision Cloud ID to use this web service.</p>
<p>Log-in using your Vision Cloud Username, Tenant and Password.</p> <br />
<p>Browser Support<br />
<img src="images/compatible_chrome.gif" alt="chrome compatible"
style="padding:5px 2px Opx Opx' />
<img src="images/compatible_firefox.gif" alt="firefox compatible"
style="padding:5px 2px Opx Opx' />
<img src="images/incompatible_ie._gif" alt="Internet Explorer compatible"
style="padding:5px 2px Opx Opx' />
</p>
</div><!-- leftPanel -->

<div 1d="rightPanel™ align="center'>
<div id="loginForm">

<div 1d="msgDiv'">

<div id="errorlmage'>
<img src=""images/login_icon.png" height="45px" width="45px"
alt=login_icon />

</div>
<div id="msg""><h3>Log-in</h3></div>
<div class="seperator'></div>

</div><!-- msgDiv -->

<table>
<tr>
<td><label>Username</label></td>
<td><input type="text" id="user"/></td>
</tr>
<tr>
<td><label>Tenant</label></td>
<td><input type="text" id=""tenant''/></td>
</tr>
<tr>
<td><label>Password</label></td>
<td><input type="password" id="pass"/></td>
</tr>
<tr>
<td colspan="2" align="center'>
<input type="button" value="Sign-in" id="authenticateButton'/>
<input type="button® value="Clear"™ id="clearButton'/>
</td>
</tr>
</table>
</div><!l-- loginForm -->

</div><!-- rightPanel -->
<div class="seperator'></div>
</div><!-- mainPanel -->

<div id="footer">
Designed for the <a href="http://grid.ece.ntua.gr/" target="_blank">Distributed
Knowledge and Media Group</a> by Demetris Trihinas as part of his Diploma Thesis.
<br />Special thanks to the <a href="http://www.visioncloud.eu/"
target="_blank'">Vision Cloud</a> and <a href="http://rgraph.net/"
target=""_blank'>Rgraph</a>
</div><!-- footer -->
</div><!l-- container -->
</body>
</html>
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authenticate.js

$(document) . ready(function() {
$("#authenticateButton™).click(authFunc);
$('#clearButton'™) .click(clearFunc);

//clock on the status bar
window.setlInterval (

function(){
$(C#clockid™) .html(clock(Q)); 7/ clock() in utilities.js
}. 1000
):
:
/*

* this iIs the most important function of the authenticate mechanism.
* We First check for sessionStorage support. After we get the users credentials
* inserted by the user and make an AJAX call to the cloud following the specified
* from the RESTful Vision user APl format for authenticating a user.
*/
function authFunc({
iT(YcheckSessionStorageSupport()){
alert(Error: Your browser does not support HTML5 sessionStorage');
return;

iT (typeof(sessionStorage.login_attempt)=="undefined"){
sessionStorage.setltem("login_attempt®,1);
}

var username=$("'#user').val(Q;
var tenant=$("'#tenant™).val(Q;
var password=$("#pass').val(Q;
var base64=$%.base64.encode(username+"@"+tenant+":""+password);

$.ajax({
type: ''‘get",
url: "authenticate/",
beforeSend: function(xhr) {
xhr _setRequestHeader (""Accept', "application/json™);
xhr._setRequestHeader ("'Authorization', ''Basic " + base64);
}.
dataType: "json",
success: function(jsonData){
showResults(jsonData,base64);
3.
statusCode: {

401 : unauthorizedResponse
}

DF
}

/~k
* this function checks the users browser to see if It supports
* HTML5 sessionStorage.
*/
function checkSessionStorageSupport(){
//ex. IE8 as browser
iT (typeof(sessionStorage)=="undefined”){
$('#msg'™) -html (""Cannot proceed\nYour browser does not support HTML5
sessionStorage."
+" IFf you are using Mozilla Firefox or Google Chrome, please
update your browser™);
return false;

}

return true;
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/*
* this function is called when the cloud returns an 200 OK
* http status, meaning the user iIs authenticated. We then save
* In the sessionStorage the credentials of the user
* and redirect the user to the CreateQueue.jsp page
*/
function showResults(jsonData,base64){
var username=jsonData.userName;
var tenant=jsonData.tenantName;

sessionStorage.setltem(“username” ,username);
sessionStorage.setltem("tenant”,tenant);
sessionStorage.setltem("auth”® ,base64);
sessionStorage.removeltem(**login_attempt™);

document.location._href="CreateQueue.jsp-;

}

/*
* this function is called when the cloud returns 401 Unauthorized
* http status.
*/
function unauthorizedResponse(){
if(++sessionStorage. login_attempt>3)
document._location_href="loginErrorPage._html*;

else{
clearFunc(Q);
$('#errorimage™) -html ("'<img src=\"images/error_icon.png\" height=\""45px\"
width=\"45px\"" alt=error_icon />");
$('#msg™) -html ("'<h3 style=\"color:red\">Username, Tenant and/or Password
Invalid<br /></h3>");
alert(""Username, Tenant and/or Password invalid\nPlease try again');
}
}
/*
* this fuction when called clears the fields of the loginForm
*/

function clearFunc(){
$(C'#user™)..val("");
$(C#tenant™) .val (" ");
$('#pass™).val("");
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loginErrorPage.html

<IDOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
“http://www._w3.org/TR/html4/1oose._dtd">

<html>
<head>
<meta http-equiv=""Content-Type" content="text/html; charset=UTF-8">
<title>Vision Cloud Event Monitor - Login Error</title>
</head>
<body>
<hl>Login Error</hl>
<h2>You have attempted to log-in 3 times</h2>
</body>
</html>
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utilities.js

/*

* this function returns an array of

* the parameters that are contained in a URL address

*/
function getURLParams() {

var urlArray2={%};
var e,
a = /\+/g, // Regex for replacing addition symbol with a space

r = /(["&=19)=?(["&1*)/9,
d = function (s) { return decodeURIComponent(s.replace(a, ™ ")):; },
q = window. location.search.substring(l);

while (e = r.exec(q))

urlArray2[d(e[1])] = d(e[2]);
return urlArray2;

}

/*
* this function is used as a clock
*/
function clock() {
var now = new Date();
var minutes=now.getMinutes();
var seconds=now.getSeconds();
if (ninutes < 10)
minutes = 0" + minutes;

if (seconds < 10)
seconds = "0" + seconds;

var outStr = now.getHours()+":"+minutes+":"+seconds;
return outStr;

}

/*
* this function returns the string representation of a Unix timestamp
*/
function timeConverter(timestamp){
var a = new Date(timestamp);
var months =
["Jan®,"Feb","*Mar*®, "Apr=,“May~,*Jun®,*Jul®,“Aug”, "Sep", "Oct”, "Nov", "Dec"];
var year = a.getFullYear();
var month = months[a.getMonth()];
var date a.getbate();
var hour = a.getHours();
var min = a.getMinutes();
if (min < 10)
min = 0" + min;
var sec = a.getSeconds();
if (sec < 10)
sec = "0" + sec;
var time = date+" "+month+" "+year+" “+hour+":"+min+":"+sec ;
return time;
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Kwdwkag oeAiSag Snuovpyiag ovpag

CreateQueue.jsp

<%@ page language="java'" contentType="text/html; charset=1S0-8859-1"
pageEncoding=""150-8859-1""%>
<IDOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/TR/html4/1oose.dtd">
<html>
<head>
<meta http-equiv=""Content-Type"™ content="text/html; charset=1S0-8859-1">
<title>Vision Cloud Event Monitor - Create Queue</title>
<l-- jquery -->
<script language="javascript" type="text/javascript" src="scripts/jquery-
1.7.min_js"></script>
<l-- my javascript source -->
<script language="javascript" type=""text/javascript"
src=""scripts/createQueueScripts/createQueue. js'"></script>
<script language="javascript" type=""text/javascript"
src=""scripts/utilities.js"></script>
<l-- css -->
<link rel="stylesheet" type="text/css" href="css/CreateQueueStyle.css" />
</head>
<body>
<div id="container'>
<div i1d="header'">
<div i1d="logo">
<a href="Authenticate.jsp'><img src="iImages/vision_logo.png" height="70"
width="100" alt="vision logo" border="0" /></a>
</div>
<div id="header_title">
<h2>Vision Cloud Event Monitor</h2>

</div>
<div class=""seperator'></div>
</div><!-- header -->

<div id="statusbar" align="right'>
<table>
<tr>
<td>Username:</td><td id="user"></td><td class="st_sep'> </td>
<td>Tenant:</td><td id="tenant'></td><td class="'st_sep"> </td>
<td>Time:</td><td id="clockid"></td>
</tr>
</table>
</div><!-- statusbar -->

<div id="mainPanel'>
<div id=""leftPanel">
<p>Enter a unique name in the "‘queue name"™ text Field</p>
<p>1f there is already a queue with the given name, a conflict error will
occur and you will be asked to enter another name.</p> <br />
<p>Browser Support<br />
<img src="images/compatible_chrome.gif" alt=""chrome compatible™
style=""padding:5px 2px Opx Opx' />
<img src="images/compatible_firefox.gif" alt="firefox compatible"
style="padding:5px 2px Opx Opx' />
<img src="images/incompatible_ie._gif" alt="Internet Explorer compatible"
style="padding:5px 2px Opx Opx' />
</p>
</div><!-- leftPanel -->

<div id="rightPanel">
<div id="inputForm">
<div id="msgDiv'">
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<div id="errorlmage'>
<img src="images/queue_icon.jpg" height="45px" width=""45px"
alt=queue_icon />
</div>
<div 1d="msg"><h3>Give a name for the queue</h3></div>
<div class="seperator'></div>

</div><!-- msgDiv -->
<table align="center">
<tr>

<td><input type="text" id="queueNameField"/></td>

<td><input type="button" value="Create"
id=""createQueueButton"/></td>

<td><input type="reset" value="Reset"/></td>

</tr>
</table>
</div><!-- inputQueue -->
<h3>Console</h3>
<div id="console">
</div>

<div i1d="viewEventsDiv'>
<h3>Proceed To View Events</h3>
<div id="ve'">
<input type="button" value="View Events" id="viewEventsButton"/>
</div>
</div>
</div><!-- rightPanel -->
<div class="seperator'></div>
</div><!l-- mainPanel -->

<div id="footer">
Designed for the <a href="http://grid.ece.ntua.gr/" target="_blank">Distributed
Knowledge and Media Group</a> by Demetris Trihinas as part of his Diploma Thesis.
<br />Special thanks to the <a href="http://www.visioncloud.eu/"
target="_blank">Vision Cloud</a> and <a href="http://rgraph.net/"
target="_blank'>Rgraph</a>
</div><!-- footer -->
</div><!-- container -->
</body>
</html>

JeAida | 100




CreateQueue.js

$(document) . ready(function() {
$("#createQueueButton™).click(ajaxCall);
$('#viewEventsDiv'™) . hide();
$("#viewEventsButton™).click(viewFunc);

/*iT the user did not logg in successfully or navigated
direct to this page then we redirect him to the Authenticate.jsp page*/
if(IchecklfLoggedIn()){
alert("Please Log-in first");
document. location.href="Authenticate. jsp";

}

//clock on the status bar
window.setlInterval (
function(){
$(#clockid™) .html(clock(Q)); /7 clock() in utilities.js
}. 1000
)

$('#user'™) .html(getUsername());
$(#tenant™) -html (getTenant());

$("'#console™) .append(‘'Creating Queue Console<br /> <br />
<br />");

DF

/**
* this function checks the sessionStorage to see
* if username and the auth variables are defined.
* @returns {Boolean}
*/
function checklfLoggedIin(){
if (typeof(sessionStorage.username)=="undefined"){
return false;

}

if (typeof(sessionStorage.auth)=="undefined"){
return false;

}

return true;

}

/**
* get the username of the user from the sessionStorage
* @returns void
*/
function getUsername(){
iT (typeof(sessionStorage.username)!="undefined")

return sessionStorage.username;

}

/**
* get the tenant of the user from the sessionStorage
* @returns void
*/
function getTenant(){
if (typeof(sessionStorage.tenant)!="undefined®)
return sessionStorage.tenant;

}

/**
* this function is the most import in the CreateQueue.jsp page.
* first we get the queueName the user inserted. After we send
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* HTTP PUT request to cloud for creating a queue and process the response.
*/
function ajaxCall() {
var queueName=$("'#queueNameField).val();
ifT (queueName=="""){
$('#errorimage™) -html ("'<img src=\"images/error_icon.png\" height=\""45px\"
width=\"45px\" alt=error_icon />");
alert(""Please give a name to the queue');
return;

}

//base64 authentication stored in sessionStorage
var auth=sessionStorage.auth;

N
*

these headers are mandatory

1. Accept=application/cdmi-queue

2. X-CDMI-Specification-Version

3. Content-Type=application/cdmi-queue

201: if the queue is succesfully created
409: if the queue name given already exists
403: if user does not have permission to create queues.

X X X X X X X

*/
var metadata={};
$.ajax({
type: ''put",
url: "‘queues/"+queueName,
beforeSend: function(req) {
req.setRequestHeader (*'Accept’, "application/cdmi-queue'™);
req.setRequestHeader (*'X-CDMI-Specification-Version™, "1.0.1");
req.setRequestHeader (*'Authorization’™, "Basic " + auth);

contentType: "application/cdmi-queue™,
dataType: "json",
data:metadata,
success: showResults,
statusCode: {
409: conflictResponse,
400: badRequestResponse,
401: unauthorizedResponse,
403: forbiddenResponse,
404: notfoundResponse,

DF
}

/**
* this function is called if the cloud returned a 201 Created http status code.
* We process the response by parsing the body as a JSON string and the obtained details
* of the queue we print to the console.
* @param jsonData
*/
function showResults(jsonData){
alert(*'Creating Queue Successfull'™);
var meta=extractMetadata(jsonData.metadata);
var queueName=$("'#queueNameField").val(Q;

var s="Response Status: 201 Created<br />
+"Queue '"+queueName+" Created Successful<br />"
+"Queue Details<br />"

+"objectType: "+jsonData.objectType+'<br />"
+"objectlID: "+jsonData.objectID+"<br />"
+"objectName: "+jsonData.objectName+'<br />
+"parentURI: "+jsonData.parentURI+"<br />"
+"parentlD: "+jsonData.parentlD+"<br />
+"domainURI: "+jsonData.domainURI+"<br />"
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“capabilitiesURI: "+jsonData.capabilitiesURI+"<br />"
"completionStatus: "+jsonData.completionStatus+'<br />"
"metadata: "+meta+''<br />"

+""queueValues: "+jsonData.queueValues+"<br /><br />";
$("'#console'™) .append(s);
$('#console™) .animate({ scrollTop: $('#console™).prop(*'scrollHeight™) —
$("#console") _height() }, 1000);

+ + +

$(C'#viewEventsDiv'™) .show();

}
/**
* this function is called to parse the metadata
* group
* {String}
*/

function extractMetadata(group){
var st=""";
for (var name in group) {
iT (group.hasOwnProperty(name)) {

var value = group[name];

St:St+ll<br />\llll+name+ll\llll+ll : ll+ll\llll+val ue+ll\llll;
}
}
return st;

}

/**
* this function is called if the cloud returned a 409 Conflict http status code.
*/
function conflictResponse(){
$('#errorimage™) -html ("'<img src=\"images/error_icon.png\" height=\""45px\"
width=\"45px\" alt=error_icon />");
$('#msg™) -html ("'<h3 style=\"color:red\">The queue name is already in use</h3>");
alert(*'409 Conflict Error\n The queue name is already in use');
var queueName=$("'#queueNameField").val();
var s="Response Status: 409 Conflict<br />"
+"Queue Name: "+queueName+" is already in use<br />"
e <br /><br />";
$("'#console™) .append(s);
$('#console™) .animate({ scrollTop: $(#console™).prop('scrollHeight™) —
$("#console™).height() }, 1000);
}

/**
* this function is called if the cloud returned a 400 Bad request http status code.
*/
function badRequestResponse(){
$('#errorlmage™) -html ("'<img src=\"images/error_icon.png\" height=\""45px\"
width=\"45px\" alt=error_icon />");
$('#msg™) -html ("'<h3 style=\"color:red\">Bad Request Error</h3>");
alert(*'400 Bad Request Error\n');
var s="Response Status: 400 Bad Request<br />"
e <br /><br />";
$('#console™) .append(s);
$("#console™) .animate({ scrollTop: $('#console™) _prop(‘'scrollHeight™) —
$("#console™).height() }, 1000);

}

/**
* this function is called 1T the cloud returned a 401 Unauthorized http status code.
*/
function unauthorizedResponse(){
alert(*’'401 unauthorized Error\n username and/or password invalid\n™);
document.location._href="Authenticate. jsp";
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/**
* this function is called if the cloud returned a 403 Forbidden http status code.
* Redirect user to Authenticate.jsp page
*/
function forbiddenResponse(){
alert("403 forbidden Error\n Client lacks the proper authorization to perform
this request\nSign-in using another account with proper authorization');
document. location.href="Authenticate. jsp";

}

/**
* this function is called if the cloud returned a 404 Not Found http status code.
*/
function notfoundResponse(){
$('#errorlmage™) -html ("'<img src=\"images/error_icon.png\" height=\""45px\"
width=\"45px\" alt=error_icon />");
$(C#msg™) .html ('<h3 style=\"color:red\'">Bad Request Error</h3>");
alert("'404 Not Found Error\n');
var s="Response Status: 404 Not Found<br />"
R <br /><br />";
$("'#console™) .append(s);
$(""#console™) .animate({ scrollTop: $('#console™).prop(‘'scrollHeight™) —
$("#console™).height() }, 1000);
}

/**
* this function is called to redirect user to EventPage.jsp page
*/
function viewFunc(){
var queueName=$("'#queueNameField").val(Q;
document. location.href="EventPage. jsp?queueName="+queueName;
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EventPage.jsp

<%@ page language="java" contentType="text/html; charset=1S0-8859-1"
pageEncoding=""150-8859-1"%>

<IDOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"

“http://www.w3.0org/TR/html4/1o00se.dtd">

<html>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=1S0-8859-1">
<title>Showing Events</title>
<!-- jquery -->
<script language="javascript" type=""text/javascript"” src="scripts/jquery-
1.7.min_js'"></script>
<I-- my javascript source -->
<script language="javascript' type=""text/javascript"
src=""scripts/eventPageScripts/eventPage. js''></script>
<script language="javascript" type=""text/javascript"
src=""scripts/utilities.js'"></script>
<script language="javascript" type=""text/javascript"
src="'scripts/eventPageScripts/charttools. js'"></script>
<script language="javascript" type=""text/javascript"
src=""scripts/eventPageScripts/eventTable.js'"></script>
<script language="javascript" type=""text/javascript"
src=""scripts/eventPageScripts/Graph.js''></script>
<script language="javascript' type=""text/javascript"
src=""scripts/eventPageScripts/processRawEvent. js''></script>
<script language="javascript' type=""text/javascript"
src=""scripts/eventPageScripts/StatsObj.js"></script>
<!-- rgraph -->
<script language="javascript" type="text/javascript"
src="'scripts/rgraph/RGraph.common.core. js"></script>
<script language="javascript" type="text/javascript"
src=""scripts/rgraph/RGraph.bar.js"></script>
<script language="javascript" type=""text/javascript"
src=""scripts/rgraph/RGraph.common.key. js'"></script>
<script language="javascript" type=""text/javascript"
src=""scripts/rgraph/RGraph.common.tooltips.js"></script>
<script language="javascript" type=""text/javascript"
src=""scripts/rgraph/RGraph.common.dynamic. js""></script>
<I-- css --—>
<link rel="stylesheet" type=""text/css" href="css/EventPageStyle.css" />
</head>
<body>

<div 1d="container'>

<div id="header'>
<div id="logo">
<a href="Authenticate.jsp'><img src="images/vision_logo.png" height="70"
width="100" alt="vision logo"™ border="0" /></a>
</div>
<div i1d="header_title">
<h2>Vision Cloud Event Monitor - EventPage.jsp</h2>

</div>
<div class="'seperator'></div>
</div><!-- header -->

<div id="statusbar™ align="right'>
<table>
<tr>
<td>Username:</td><td id="user"></td><td class="st_sep'> </td>
<td>Tenant:</td><td id="tenant''></td><td class="st_sep''> </td>
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<td>Events (Received):</td><td id="eventsRec"></td><td class="st_sep'>
</td>

<td>Events (Processed):</td><td id="eventsProc'></td><td class="'st_sep'>
</td>
<td>Ratio:</td><td id="ratio"></td><td class="st_sep"> </td>

<td>Objects (Processed):</td><td id="objectsProc'></td><td class="st_sep'>
</td>

<td>Time:</td><td id="clockid"></td>
</tr>
</table>
</div>

<div id="topPanel">
<div id="topPanelEvents'>
<fieldset>
<legend>Events</legend>
<div 1d="showEventsDiv'>
</div><!-- showEventsDiv -->
<div i1d="stopEventsDiv'>
<input type="button" value="Stop Events" id="stopEventsButton"/>

<input type="button" value="Create New Stream"™ id="refreshButton'/>
</div>

</fTieldset>
</div><!l-- topPanelEvents -->

<div id="topPanelStats'>
<fieldset>
<legend>Stats</legend>
<div id="stats">
<table id="statsTable"></table>

</div> <Il-- stats --—>
</fieldset>
</div><!l-- topPanelStats -->
</div><!-- topPanel -->

<div class="seperator'></div>

<div i1d="bottomPanel>
<div id="graph'>
<fieldset>
<legend>Graph</legend>
<div id="chartdiv'>
<canvas id="mainchart" width="555" height="350">[No canvas

support]</canvas>
<div id=chartmsg></div>

<div id="chartnavdiv'>
<input type="button'" value="Prev" id="previousButton" />

<input type="button" value="Next" id="nextButton" />
</div>

</div>
<div i1d="zoomdiv'>
<table>
<tr><td style="font-size:small'>zoom</td></tr>
<tr><td><input type="button"™ value="+" id="zoomlInc" /></td></tr>
<tr><td id="zoomDisplayText" align="center"></td></tr>

<tr><td><input type="button"™ value="-" id=""zoomDec" /></td></tr>
</table>

</div>
</fieldset>
</div><!-- graph -->

<div i1d="sortGraphsDiv'>
<fieldset>
<legend>Top Reads</legend>
<div i1d="readsSortGraph">
<canvas id="readchart" width="445" height="200">[No canvas

support]</canvas>
</div>
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</fieldset>

<fieldset>
<legend>Top Writes</legend>
<div id="writesSortGraph">

<canvas id="writechart" width="445" height="200">[No canvas
support]</canvas>

</div>

</fieldset>

</div><!-- sortGraphsDiv -->
</div><!l-- bottomPanel -->

<div class="seperator'></div>

<div id="footer">
Designed for the <a href="http://grid.ece.ntua.gr/" target="_blank">Distributed
Knowledge and Media Group</a> by Demetris Trihinas as part of his Diploma Thesis.
<br />Special thanks to the <a href="http://www.visioncloud.eu/"
target="_blank">Vision Cloud</a> and <a href="http://rgraph.net/"
target=""_blank'>Rgraph</a>
</div><!-- footer -->

</div><!-- container -->
</body>
</html>
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eventPage.js

$(document) .ready(function() {

//get the url parameters

var urlParams = getURLParams(); //getURLParams() in utilities.js

//get the queue name

var queueName=urlParams[''queueName'];

it (queueName==nul1){
alert("Could not get queueName._\nPlease Log-in and create a queue first");
document. location.href="Authenticate. jsp";
return;

}

/*
* events received, events Processed, objects processed variables
* shown In the status bar
*/

var eventsRec=0;

var eventsProc=0;

var objectsProc=0;

//the source of the events
var eSource = new EventSource('getEventsl?queueName="+queueName);

eSource.onopen =
function ) {
console._log(*'opened stream™);
alert('new stream opened");

¥

//new event has arrived. JSON parse it and process it.
eSource.onmessage =
function (event) {
eventCounterIncrement(++eventsRec, "'#eventsRec');
console.log("'new event: " + event.data);
var jsonkEvent =JSON.parse(event.data);

var username=getUsername();
var tenant=getTenant();

var myEvents=getmyEvents(jsonEvent,username,tenant);

/*
* if event is relevant to the user
*/
iT (myEvents.length>0){
eventCounterlncrement(++eventsProc, "#eventsProc™);
objectsProc=objectsProc+myEvents. length;
eventCounterlincrement(objectsProc,""#objectsProc');
console._log('this event contains user: ''+username+' objects
that need to be calculated™);

//trigger the 2 binded dom objects
$('#showEventsDiv'™) . trigger(“'eventTableEvt™”,

{Paraml: jsonEvent,Param2:myEvents});
$(#chartdiv'™) . trigger('chartdivevt”,{Paraml:myEvents});

else
console._log(‘"this event does not contain user: '+username+"
objects™);

eventCounterlIncrement((eventsProc/eventsRec*100) . toFixed(2)
+"%", "Hratio™);

JeAida | 108




eSource.onerror =
function ) {
console_log(*error');
}:

//in StatsObj.js

var statsObj=new StatsObj():
//in Graph.js

var graph=new Graph(statsObj);

//called when a new event arrives - in eventTable.js
$('#showEventsDiv') .bind(“'eventTableEvt",
function(e,par){
var jsonkEvent=par.Paraml;
var myEvents=par.Param2;

var len=$("#showEventsDiv™).children().length;
it (1en>20)
$("#showEventsDiv™) . find("div:1t(1)"™) -htmI (") ;

$("#showEventsDiv'™) .append(
addEventToConsole(jsonEvent,myEvents,eventsProc));
$("#showEventsDiv'™) .animate({ scrollTop:
$('#showEventsDiv'™) .prop(‘'scrol IHeight')
- $("#showEventsDiv").height() }, 1000);

//called when a new event arrives - in graph._js
$('#chartdiv™) .bind(*'chartdivEvt"”,
function(e,par){
var myEvents=par.Paraml;
graph._update(myEvents);

):

//basic chart tools - in charttools.js

$("#nextButton™) .click(function(){
nextButtonFunc(graph);

D:

$(#previousButton™) .click(function(){
previousButtonFunc(graph);
b:

$('#zoomInc™) .click(function(){
zoomlncFunc(graph);
:

$('#zoomDec') .click(function(){
zoombDecFunc(graph) ;
:

$('#zoomDisplayText™) .html (graph.statsObj .shifter);

//close the incoming event stream
$("#stopEventsButton™).click(
function(){
eSource.close();
console_log(‘'closed stream');

);

//refresh EventPage to start a new stream
$(C#refreshButton™).click(
function(){
//in case user did not close stream
eSource.close();
console._log(‘'closed stream');
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document._location._href="EventPage. jsp?queueName="+queueName;

):

//clock on the status bar
window.setlInterval (
function(){
$(#clockid™) .html(clock(Q)); 7/ clock() in utilities.js
}. 1000

):

$('#statsTable tr').mouseover(function() {
$("#statsTable tr td™).text($(this).attr('title™));

DF

$('#user'™) .html (getUsername());
$("#tenant™) -html (getTenant());

DF

/**
* get the username of the user from the sessionStorage
*/
function getUsername(){
ifT (typeof(sessionStorage.username)=="undefined"){
alert(""Please Log-in first'");
document._location_href="Authenticate.jsp”;

¥
return sessionStorage.username;
}
/**
* get the tenant of the user from the sessionStorage
*/

function getTenant(){
ifT (typeof(sessionStorage.tenant)=="undefined"){
alert("Please Log-in first");
document. location.href="Authenticate.jsp";

}
return sessionStorage.tenant;
}
/**
* increment the e variable and show it on the EventPage status bar
*
e
* id
*
*/

function eventCounterlncrement(e, id){
$(id).html(e);
return e;

}

/**
* calculate the size of the rwArray by summing up
* the string representation of each object it contains
* arr
*
*/
function approxByteSize(arr){
return arr.map(function(e){return JSON.stringify(e).length;})
-reduce(function(x,y){return x+y;});
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processRawEvent.js

/**
* this function processes the JSON Event and returns
* an array of the objects that are relevant to user
* @param jsonEvent
* @param username
*

@param gtenant

*/
function getmyEvents(jsonEvent,username,tenant){
var userArray=jsonEvent.users;

return userArray.filter(
function(u) {
return u.user == username && u.tenant==tenant;

)
-map(function(u) {
it (JsonEvent.aggregation=="no of objects read")
u.operation="read";
else u.operation="write";
return u;
}

JeAida | 111




eventTable.js

//extract the fields from the json object and return a string
function addEventToConsole(jsonEvent,myEvents,eventsProc){
var timestamp=timeConverter(jsonEvent.timestamp);

var s= "'<div><div class=\"eventDivHeader\">Event Processed #"+eventsProc+"</div>"

+"<div class=\"eventDivInfo\'"><div class=\"eventDivIinfoHead\">Event
Info</div><table>"

+"'<tr><td>originating_machine</td>"

+'"'<td>"+jsonEvent.originating_machine+"</td></tr>"

+"'<tr><td>originating_service</td>"

+'"'<td>"+jsonEvent.originating_service+"'"</td></tr>"

+"'<tr><td>timestamp</td>"

+"'<td>"+timestamp+''</td></tr>"

+"'<tr><td>aggregation</td>"

+"'<td>"+jsonEvent.aggregation+"</td></tr>"

+"'<tr><td>topic</td>"

+"'<td>"+jsonEvent.topic+"</td></tr>"

+"'<tr><td>cluster</td>"

+"<td>"+jsonEvent.cluster+'"</td></tr>"

+"'</table></div>"

+"<div class=\"eventDivObjects\"><b>0bjects Accessed(URI,Count)</b><table>" ;
for(var i1=0;i<myEvents.length;i++){
s= s +"<tr><td>"+myEvents[i].tenant+"."+myEvents[i].user+"_""
+ myEvents[i]-.container+"_"+myEvents[i].-object+"</td>"
+"'<td>"+myEvents[i].count+"</td></tr>";

s=s+"'</table></div><div class=\"seperator\'"></div></div>";

return(s);
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charttools.js

/*
* change value of the rwArraylndex field,
* update current arrays and re-draw the graph
*/
function nextButtonFunc(graph){
var g=graph.statsObj;
var newlndex=g.rwArraylndex + g.shifter;

if(newlndex<g.rwArray. length){
g-rwArraylndex=newlndex;
g-updateCurArrays(Q);
graph.drawGraph();
}
else
$('#chartmsg™) .html (""These are the most resent events in the list");

}

/*
* change value of the rwArraylndex field,
* update current arrays and re-draw the graph
*/
function previousButtonFunc(graph){
var g=graph.statsObj;
var newlndex=g.rwArraylndex - g.shifter;
iT(newlndex>=0){
g-rwArraylndex=newlndex;

else{
$('#chartmsg™) .html (""These are the oldest events in the list");
g-rwArraylndex=0;

}

g-updateCurArrays(Q);

graph._drawGraph();

}

/*
* change value of the shifter field, update current arrays
* and re-draw the graph
*/
function zoomlncFunc(graph){
var g=graph.statsObj;
newShifter=g.shifter+1;
ifT (newShifter<9){
console.log(*'zoom out. going to show "+newShifter+" objects in graph™);
g.shifter=newShifter;
g-updateCurArrays(Q);
graph.drawGraph(Q);
$('#zoomDisplayText™) .html(g.-shifter);
$("#chartmsg™) .html (") ;

else
$("#chartmsg™) .html (""Cant show more than 8 events');

}

/*
* change value of the shifter field, update current arrays
* and re-draw the graph
*/
function zoomDecFunc(graph){
var g=graph.statsObj ;
newShifter=g.shifter-1;
it (newShifter>1){
console._log(*'zoom in. going to show "+newShifter+" objects in graph™);
g-shifter=newShifter;
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g-updateCurArrays(Q);
graph.drawGraph(Q);
$('#zoomDisplayText™) .html(g.shifter);
$('#chartmsg™) .html (") ;

else
$('#chartmsg™) .html (""Cant show less than 2 events');
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Graph.js

the Graph object is responsible for drawing the graphs
* When a new event arrives, we call the update method.
* the update method calls the calcStatistics method of the field
statsObj so we can process the event. When the processing is over
* we draw the 3 graphs.
*/
function Graph(statsObj){
this.statsObj=statsObj;
}

/**
* this is the public method called when a new event arrives.
* we also check if there is need to trigger the memory porotection
* mechanism
* myEvents
*/
Graph.prototype.update=function(myEvents){
this.statsObj.calcStatistics(myEvents); //in StatsObj.js
this.drawGraphs(Q);

var limit=1000;

if(this.statsObj.rwArray. length>limit){
this.statsObj.memoryProtectMechanism(limit);
this.drawGraphs();

}
}:
/**
* this method is responsible for drawing the 3 graphs
*/

Graph.prototype.drawGraphs=function(){
RGraph.Clear(document._getElementByld(*'mainchart'));
RGraph.Clear(document.getElementByld(*'readchart™));
RGraph.Clear(document.getElementByld("'writechart™));

var data = this.statsObj.curRWArray;

var categories=this.statsObj.curNamesArray;

var graph = this.getMainGraph("mainchart®, data, categories);
graph.Draw();

var sortedReadArray=this.statsObj.sortedReadsArray;
var sortedWriteArray=this.statsObj.sortedWritesArray;

for (var i=0;i<sortedWriteArray.length;i++){
this.statsObj.sortedReadData[i]= sortedReadArray[i].-val;
this.statsObj.sortedReadCat[i]= sortedReadArray[i].name;
this.statsObj.sortedWriteData[i]= sortedWriteArray[i].val;
this.statsObj.sortedWriteCat[i]= sortedWriteArray[i].name;
}

var graph2 = this.getReadGraph(''readchart', this.statsObj.sortedReadData,

this.statsObj.sortedReadCat) ;
graph2._.Draw();

var graph3 = this.getWriteGraph(“'writechart”, this.statsObj.sortedWriteData,

this.statsObj.sortedWriteCat);
graph3.Draw();

¥

/**
* we only create the main graph once and then store it in the
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* window object.
*/
Graph._prototype.getMainGraph=function(id, datal,categoriesl){
it (lwindow.__rgraph_bar__ ) {

window.__rgraph_bar__ = new RGraph.Bar(id, datal);
window.__rgraph_bar__ .Set("chart.labels”, categoriesl);
window.__rgraph_bar__ .Set("chart_tooltips®, function (idx) {return
categoriesl[Math.floor(idx/2)]:});
window.__rgraph_bar__ .Set("chart._tooltips.effect®, "fade");
window.__rgraph_bar__ .Set("chart.tooltips.event”, "onmousemove®);
window.__rgraph_bar__ .Set("chart.key", ["Reads”, “Writes"]);
window.__rgraph_bar__ .Set("chart.title®, "Events: Reads & Writes");
window.__rgraph_bar__ .Set("chart.background.barcolorl®, “white");
window.__rgraph_bar__ .Set("chart.background.barcolor2®, “white");
window.__rgraph_bar__ .Set("chart.background.grid®, true);
window.__rgraph_bar__ .Set("chart.colors®, ["red","blue®]);
window.__rgraph_bar__ .Set("chart.gutter.left®, 45);
}
return window.__rgraph_bar__;
}:
/**

* we only create the top reads graph once and then store it in the
* window object.
*/
Graph._prototype.getReadGraph=function(id, datal,categoriesl){
if (lwindow.__rgraph_bar2_ ) {
window.__rgraph_bar2___

new RGraph.Bar(id, datal);

window.__rgraph_bar2__ .Set("chart.labels”, categoriesl);
window.__rgraph_bar2__ _Set(“chart.tooltips®, function (idx) {return
categoriesl[Math.floor(idx/2)]:});
window.__rgraph_bar2__ _Set("chart.tooltips.effect”, "fade");
window.__rgraph_bar2__ .Set("chart.tooltips.event®, "onmousemove-®);
window.__rgraph_bar2__ _Set(“chart._background.grid®, true);
window.__rgraph_bar2__ .Set("chart.colors®, ["red"]);
window.__rgraph_bar2__ _Set(“chart.gutter._left®, 45);
}
return window.__rgraph_bar2__;
}:
/**

* we only create the top wirtes graph once and then store it in the
* window object.
*/
Graph.prototype.getWriteGraph=function(id, datal,categoriesl){
if (lwindow.__rgraph_bar3__ ) {
window.__rgraph_bar3__

new RGraph.Bar(id, datal);

window.__rgraph_bar3__ .Set("chart.labels®, categoriesl);
window.__rgraph_bar3__ .Set(“chart.tooltips®, function (idx) {return
categoriesl[Math._floor(idx/2)];:});
window.__rgraph_bar3__ .Set("chart.tooltips.effect”, "fade");
window.__rgraph_bar3__ _.Set("chart.tooltips.event®, “onmousemove-);
window.__rgraph_bar3__ .Set("chart.background.grid®, true);
window.__rgraph_bar3__ _.Set("chart.colors®, ["blue®]);
window.__rgraph_bar3__ .Set("chart.gutter.left”, 45);

return window.__rgraph_bar3__;

}:
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StatsObj.js

/**

* the rwArray is an Array of elements. for each object in the

* cloud we keep 1ts name and read/write counters
*/
function element(name,reads,writes){
this.name=name;
this.reads=reads;
this.writes=writes;

}

/**
* the sorted Arrays are arrays of sortedElements.
*/
function sortedElement(name,val){
this.name=name;
this.val=val;

}

/**
* for a Graph object we have a StatsObj field.

* the StatsObj field is responsible for processing a json parsed
* event. The StatsObj is responsible for updating the rwArray and

* the sorted Arrays.
*/
function StatsObj(){
/**
* the basic array that holds the objects
* that the user has accessed in the cloud
*/
this.rwArray=new Array();
/**

* this iIs an index the keeps the position in the rwArray
* of the first object currently shown in the main graph

* (also the curRWArray and curNamesArray)
*/
this.rwArraylndex=0;
/**
* the length of the current arrays. this changes
* using the zoom buttons
*/
this.shifter=5; //default shift is 5
/**

* the current arrays keep the objects show currently in the

* main graph

*/
this.curNamesArray=new Array();
this.curRWArray=new Array();

/**

* the sorted arrays keep the top reads/writes

* objects

*/
this.sortedReadsArray=this.initSortedArray();
this.sortedWritesArray=this.initSortedArray();

/**
* these arrays are helper arrays used for preparing
* the data that will change when updating the graphs
*/
this.sortedReadData=new Array();
this.sortedReadCat=new Array();
this.sortedWriteData=new Array();
this.sortedWriteCat=new Array(Q);
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}

/**

* this method initializes the sorted arrays
* @returns {Array}
*/

StatsObj .prototype. initSortedArray=function(){
var len=5; //sorted arrays have length=5
var arr=new Array():;
for (var i=0;i<len;i++)

arr._push(new sortedElement(’***,0));
return arr;

/**
* this method is called
* 1. when the user presses the next/prev/zoom buttons-> in charttools.js
* 2. 1f the event that just came is currently showing in the main graph
* 3. memory protection mechanism is triggered
*/
StatsObj .prototype.updateCurArrays=function(){
console.log('updating current arrays to show requested data
starting from Read/Write Array index: "
+this.rwArraylndex+" to: "
+ parselnt(this.rwArraylndex+this.shifter));
//zero length the current arrays
this.curNamesArray. length=0;
this.curRWArray. length=0;
var k=0;
for(var i=this.rwArraylndex;i<(this.rwArraylndex+this.shifter)

&& (i<this.rwArray.length);i++){
this.curNamesArray[k]=this.rwArray[i].name;
this.curRWArray[k++]=

new Array(this.rwArray[i].reads,this.rwArray[i].writes);

}
if(this.rwArraylndex!=0)
$(#chartmsg™) .html (*"*") ;
}:

/**
* this is the public method that is called from the graph object.
* IMPORTANT: objName and objType depend on the elements of myEvents
* array having the correct fields.
*/
StatsObj .prototype.calcStatistics=function(myEvents){
for(var i=0;i<myEvents.length;i++){
var objName=myEvents[i].tenant+"_"+myEvents[i].user+"._"
+myEvents[i].container+"_"+myEvents[i].object;
var objType=myEvents[i].operation; //read or write
var objCount=myEvents[i].count; //no. of reads/writes on this object
console.log(“'resource name: "+objName+" resource type: "+objType);

if (Ithis.existsInStats(objName))
this.addToStats(objName);

else
console.log(objName+"™ not a new object™);

this.updateStats(objName,objType,objCount);
this.showStats();

}
}:
/**
* this method checks if the object processed is already
* in the rwArray or it is a new object
* @param name
*

@returns {Boolean}
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*/
StatsObj .prototype.existsinStats=function(name){
for (var i=0;i<this.rwArray.length;i++)
it (name==this.rwArray[i].name)
return true;
return false;

};

/**
* this method adds a new object to the rwArray
* name
*/

StatsObj .prototype.addToStats=function(name){
this.rwArray.push(new element(name,0,0)); //[name,reads,writes]
console._log(“"added object: "+name+" to stats');

//iT needed insert to current arrays

if(this.rwArraylndex+this.shifter>=this.rwArray.length){
this.curNamesArray.push(name);
this.curRWArray.push(new Array(0,0));

}
}:
/**
* this method updates the arrays with the new stats
*/

StatsObj .prototype.updateStats=function(name, type,count){
var index=0;

for (var i=0;i<this.rwArray.length;i++){
it (name==this.rwArray[i].name){

if(type=="read")
this.rwArray[i].reads=this.rwArray[i].reads + count;

if(type=="write™)
this.rwArray[i].writes=this.rwArray[i].writes + count;

index=i;

break;

}

//if needed update current arrays
if(index>=this.rwArraylndex && index<this.rwArraylndex+this.shifter){
console_log('current arrays index: "+i+" @s going to be updated™);
for(var i=0;i<this.curNamesArray.length;i++){
ifT (name==this.curNamesArray[i]){
iT(type=="read")
this.curRWArray[i][0]=this.rwArray[index].reads;
iT(type=="write™)
this.curRWArray[i][1]=this.rwArray[index].writes;
break;

}

//iTf needed update sorted arrays

var len=this.sortedReadsArray.length;
//reads and writes array have the same length
var sortArray=new Array();

if(type=="read"){
value=this.rwArray[index] .reads;
sortArray=this.sortedReadsArray;

}

if(type=="write"){
value=this.rwArray[index] .writes;
sortArray=this.sortedWritesArray;

}

//is it a top read or write
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if(value>=sortArray[len-1].val)
this.insertinSortArray(sortArray,name,value);

}:

/**
* this method checks iIf the object processed is a top read/write
* if It Is we add it to the sorted arrays and update the
* sorted arrays

* sortArray
* name

* value

*/

StatsObj .prototype. insertinSortArray=function(sortArray,name,value){
var len=sortArray.length;
var pos=-1;
for(var i=len-1;i>=0;i--){
iT(sortArray[i]-name==name){
//already a top read or write
pos=i;
sortArray[i]-val=value;
break;

}

}

if(pos==-1){
//insert it to the sorted read or write array
sortArray.pop(Q);
sortArray.push(new sortedElement(name,value));
pos=len-1;

}

sortArray.sort(function(a,b){return b.val - a.val;});
};

/**
* this method updates the #statsTable to show the rwArray as a
* list
*/
StatsObj .prototype.showStats=function(){
$('#statsTable™) .html (") ;
var s="<tr><th>0Object Name</th><th>Reads</th><th>Writes</th></tr>";
var len=18;

for (var i1=0;i<this.rwArray.length;i++){
var name=this.rwArray[i].name;
var srow="<tr><td title=\"""+name+"\">"+((name.length<=len)? name :

(.. ."+tname._substr(name.length-len,name. length)))+"</td>"
+"<td>"+this.rwArray[i]-reads+"</td>"

+"'<td>"+this.rwArray[i] -writes+"</td></tr>"";
S=s+srow;

}$(#statsTable™) _html(s);

}:

/**
* this method is triggered when there is a need to slice the
* rwArray. first we slice the rwArray then we update the current arrays
* and after the sorted arrays
* limit
*/

StatsObj .prototype.memoryProtectMechanism=function(limit){
console.log("'"Memory Protection Mechanism kicked in');
this.rwArray=this.rwArray.slice(limit,this_.rwArray. length);
this.rwArraylndex=0;
this.updateCurArrays();
this.showStats();

this.sortedReadsArray=this.initSortedArray();
this.sortedWritesArray=this.initSortedArray();
//get a copy of the rwArray. don"t want to change it
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var tempArr=this.rwArray.slice(0);
//for the sortedWritesArray
tempArr.sort(function(a,b){return b_.writes - a.writes;});

for(var i1=0;i<5 && i<tempArr.length;i++){
(tempArr[i].writes>0) ? this.sortedWritesArray[i].name=tempArr[i].name
: this.sortedWritesArray[i]-name=""";
this.sortedWritesArray[i].val=tempArr[i].writes;

}

//for the sortedReadsArray
tempArr.sort(function(a,b){return b.reads - a.reads;});

for(var i1=0;i<5 && i<tempArr.length;i++){
(tempArr[i].-reads>0) ? this.sortedReadsArray[i]-name=tempArr[i].name
: this.sortedReadsArray[i]-name=""";
this.sortedReadsArray[i]-val=tempArr[i].reads;

}

var s= "'<div><div class=\"eventDivHeader\">Memory Protection Mechanism kicked
in</div>"
+"Object holding array reducing its size, deleting the oldest 1000
objects</div>"";
$("#showEventsDiv'™) .append(s);
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Testing tools

web.xml

<?xml version="1.0" encoding="UTF-8"7>
<web-app xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://java.sun.com/xml/ns/javaee"
xmIns:web="http://java.sun_.com/xml/ns/javaee/web-app_2 5.xsd"
xsi:schemalLocation="http://java.sun.com/xml/ns/javaee
http://java.sun.com/xml/ns/javaee/web-app_2_ 5.xsd" id="WebApp_ID" version="2_.5">

<display-name>EventMonitor</display-name>

<welcome-file-list>

<welcome-Tile>index.jsp</welcome-Tile>
</welcome-file-list>

<servlet>
<servlet-name>jersey-serlvet-AuthenticateServer</servlet-name>
<servlet-class>com.sun.jersey.spi.container.servlet.ServletContainer</servlet-class>
<init-param>
<param-name>com.sun.jersey.config.property.packages</param-name>
<param-value>authenticatePackage</param-value>
</init-param>
<load-on-startup>1</load-on-startup>
</servlet>
<servlet-mapping>
<servlet-name>jersey-serlvet-AuthenticateServer</servlet-name>
<url-pattern>/authenticate/*</url-pattern>
</servlet-mapping>

<servlet>
<servlet-name>jersey-serlvet-QueueServer</servlet-name>
<servlet-class>com.sun.jersey.spi.container.servlet._.ServletContainer</servlet-class>
<init-param>
<param-name>com.sun.jersey.config.property.packages</param-name>
<param-value>queueServerPackage</param-value>
</init-param>
<load-on-startup>1</load-on-startup>
</servlet>
<servlet-mapping>
<servlet-name>jersey-serlvet-QueueServer</servlet-name>
<url-pattern>/queues/*</url-pattern>
</servlet-mapping>

<servlet>

<servlet-name>EventServerl</servlet-name>
<servlet-class>eventPackagel.EventServerl</servlet-class>
<async-supported>true</async-supported>

</servlet>

<servlet-mapping>
<servlet-name>EventServerl</servlet-name>
<url-pattern>/getEventsl/*</url-pattern>

</servlet-mapping>

</web-app>
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AuthenticateServer.java

package authenticatePackage;

import java.util._StringTokenizer;

import javax.ws.rs.GET;

import javax.ws.rs.Path;

import javax.ws.rs.core.Context;
import javax.ws.rs.core.HttpHeaders;
import javax.ws.rs.core.Response;

import org.json.JSONException;
import org.json.JSONObject;

import com.sun.jersey.core.util .Base64;

@Path('/™)

public class AuthenticateServer {
String[] userArray={"jimmys","userl","user2"};
String[] passArray={"$1234","asdf","1234"};

@GET
public Response getauthenticated(@Context HttpHeaders headers){

}

String authHeader=headers.getRequestHeader (*'Authorization'™) .get(0);

StringTokenizer stokenz=new StringTokenizer(authHeader);
String coded=stokenz.nextToken();
coded=stokenz._nextToken();
System.out._printIn("EncodedText: "'+coded);

String decodedText=Base64.base64Decode(coded);
System.out.printIn('DecodedText: '""+decodedText);

int chl=decodedText. indexOF("@");

String userName=decodedText.substring(0, chl);

int ch2=decodedText. indexOF(":");
String tenantName=decodedText.substring(chl+l, ch2);
String password=decodedText.substring(ch2+1);

iT(IcheckCreds(userName, password)){
return unauthorizedResponse();
}

JSONObject object = new JSONObject();

try {
object.put(“'userName', userName);

object.put(''"tenantName", tenantName);
} catch (JSONException e) {
e._printStackTrace();
}

return Response.status(Response.Status.0K)
-header(*'Content-Type","application/json')
-entity(object.toString())
SbuildQ);

private boolean checkCreds(String username,String password){

for(int i=0;i<userArray.length;i++){
it (userArray[i]-equals(username) && passArray[i].equals(password))
return true;

return false;
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}

private Response unauthorizedResponse(){

}

return Response.status(Response.Status.UNAUTHORIZED) .build();
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QueueServer.java

package queueServerPackage;

import java.sql .ResultSet;
import java.sql.SQLException;
import java.util_UUID;

import javax.servlet_http_HttpServletRequest;
import javax.ws.rs.Consumes;

import javax.ws.rs._DELETE;

import javax.ws.rs.GET;

import javax.ws.rs_POST;

import javax.ws.rs.PUT;

import javax.ws.rs_Path;

import javax.ws.rs.PathParam;

import javax.ws.rs.Produces;

import javax.ws.rs.QueryParam;
import javax.ws.rs.core.Context;
import javax.ws.rs.core.HttpHeaders;
import javax.ws.rs.core._MediaType;
import javax.ws.rs.core._Response;

import
import
import

org.json.
org.json.
org.json.

JSONArray;
JSONException;
JSONObject;
import databasePackage.DBManager;
@Path('/™)

public class QueueServer {

private String currentCDMIVersion="1.0.1";
DBManager dbManager;

public QueueServer() {
dbManager= new DBManager();

@PUT
@Path('/{param}')
@Consumes('application/cdmi-queue'™)

@Produces({"application/cdmi-queue’ ,MediaType.APPLICATION_JSON})
public Response createQueue(@PathParam(*param™) String queueName,

iT (lvalidateRequestHeaders(headers)){
return badRequestResponse();

if(queueNameExists(queueName)){
return conflictResponse();
}

JSONObject object = new JSONObject();
JSONObject metadata = new JSONObject();

uuid;

objectID=""";
objectType=""";
objectName=""";
parentURI=""";
parentiD="";
domainURI=""";
capabilitiesURI=""";

String
String
String
String
String
String
String
String

@Context HttpHeaders headers,
@Context HttpServletRequest req) {

YeAida | 125




String queueValues=""";

try {
uuid = UUID.randomUuUID() .- toStrlng()
objectID=uuid.replaceAll("-", "");

objectType="application/cdmi-queue";
object._put(“'objectType"™, objectType);

object._put(“'objectID", objectlID);

objectName=queueName;
object._put('objectName"™, objectName);

parentURI=""/queues/";
object.put(“'parentURI™, parentURI);

parentlD=objectlID;
object._put(“'parentlD", parentiD);

domainURI="/cdmi_domains/MyDomain/"";
object.put('domainURI™, domainURI);

capabilitiesURI="/cdmi_capabilities/queue/";
object._put(‘'capabilitiesURI", capabilitiesURI);

String completionStatus=""complete™;
object.put(‘'completionStatus', completionStatus);

//metadata is a json object not a string
metadata.put('ml™, "1234"™);
object.put('metadata’, metadata);
queueValues=""";
object.put(‘'queueValues™, queueValues);

}

catch (JSONException e) {
e.printStackTrace();

}

insertQueueToDB(queueName,objectlD,parentURI,parentlD);

return Response.status(Response.Status.CREATED)
-header(’Content-Type","application/cdmi-queue'™)
-header("'X-CDMI-Specification-Version", currentCDMIVersion)
.entity(object.toString())
buildQ);

@GET

@Path('/{param}')

@Consumes('application/cdmi-queue'™)

@Produces(""application/cdmi-queue'™)

public Response doGet(@PathParam(*'param') String queueName) {
return badRequestResponse();

}

@POST

@Path(*/{param}™)

@Consumes(“application/cdmi-queue'™)

@Produces('application/cdmi-queue'™)

public Response doPost(@PathParam('param') String queueName) {
return badRequestResponse();

}

@DELETE
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@Path(*/{param}™)

@Consumes("application/cdmi-queue'™)
@Produces('application/cdmi-queue'™)

public Response doDelete(@PathParam(*'param') String queueName) {

}

return badRequestResponse();

private boolean validateRequestHeaders(HttpHeaders headers){

}

boolean i1sValid=true;
try{
String accept=headers.getRequestHeader (*'Accept') .get(0);
String contentType=headers.getRequestHeader("'Content-Type').get(0);
String xcdmiVersion=headers.getRequestHeader (**X-CDMI-Specification-
Version'™).get(0);

if(laccept.equals(application/cdmi-queue'))
isValid=false;

else if(lcontentType.equals(application/cdmi-queue'™))
isValid=false;

else if(IxcdmiVersion.equals(currentCDMIVersion))
isValid=false;

}

catch(NullPointerException e){
isvValid=fTalse;

}

return isValid;

private boolean queueNameExists(String queueName){

}

System.out.printin(queueName);
boolean exists=false;
dbManager .dbConnect();
String qry="SELECT “queueName™~ FROM ~“queues” WHERE
“queueName™="""+queueName+"""";

ResultSet rs=dbManager.dbExecuteQuery(qry);
try {

it (rs.next())

exists=true;

} catch (SQLException e) {

e._printStackTrace();
}

dbManager .dbDisconnect();

return exists;

private void insertQueueToDB(String queueName, String objectlD, String parentURI,

}

String parentlID){

dbManager .dbConnect();

String qry="INSERT INTO “queues (CobjectlID~, ~queueName~, ~parentURI",
“parentiID™)"'+

" VALUES
(""+objectID+"", """+queueName+"" , ""+parentURI+"" , ""+parentID+"")";
dbManager .dblInsert(qry);
dbManager .dbDisconnect();

protected Response badRequestResponse(){

}

return Response.status(Response.Status.BAD_REQUEST)
-header(*Content-Type","application/cdmi-queue')
-header (""X-CDMI-Specification-Version",
currentCDMIVersion)

_buildQ;

protected Response conflictResponse(){

return Response.status(Response.Status.CONFLICT)
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-header(*'Content-Type", "application/cdmi-queue’™)
-header (""X-CDMI-Specification-Version",

_buildQ;

currentCDMIVersion)
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EventServer.java

package eventPackagel;

import
import
import
import
import
import
import
import
import

import
import

import
import

import

import
import

public

jJava.io.lOException;

jJava.sqgl .Timestamp;

jJava.util.Date;

jJava.util _Random;
jJava.util.concurrent.Executors;
jJava.util._concurrent.ScheduledExecutorService;
jJava.util._concurrent.TimeUnit;
jJava.util._logging.Level;
java.util.logging.Logger;

jJjavax.servlet.ServletException;
Javax.servlet_http.HttpServletRequest;

org.eclipse.jetty.servlets.EventSource;
org.eclipse.jetty.servlets.EventSourceServlet;

org.json.JSONArray;

org.json.JSONException;
org.json.JSONObject;

class EventServerl extends EventSourceServiet{

private static final long serialVersionUID = 1L;

private static final Logger LOG = Logger.getlLogger(‘'EventMonitor');
private volatile ScheduledExecutorService executor;

@Ooverride
public void init() throws ServletException{

}

super.init(Q;
this.executor = Executors.newSingleThreadScheduledExecutor();

@Override
public void destroy(){

}

this.executor.shutdown();
super .destroy();

@Override
protected EventSource newEventSource(HttpServletRequest request){

}

String queueName=request.getParameter(*'queueName');

System.out._printIn(’'Getting events for queue: *+queueName)
return new ObjEventSource(queueName);

final class ObjEventSource implements EventSource{

private volatile Emitter emitter;
private volatile boolean closed = false;
private String queueName;

ObjEventSource(String queueName){
this.queueName=queueName;
}

@Override

public void onOpen(Emitter emitter) throws I0Exception{
this.emitter = emitter;
System.out._printIn(*'Stream open for queue: '+queueName);
this.sendEvent(0OL);
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@Override
public void onClose(){

}

closed = true;

System.out.printIn('client closed stream for queue: "+queueName);

private void sendEvent(final long count) throws I0Exception {

if (this.closed)
return;

Random randomGenerator = new Random();
int numOfRows=2+randomGenerator .nextInt(50);

String optype=(randomGenerator .nextlnt(2)==0) ? "read"™ : "write";

System.out.printIn(’’'starting index is: "+count+" operation: *+optype+"

number of rows: "+numOfRows);

JSONObject eventObj = new JSONObject();

JSONObject object;
JSONArray usersArray = new JSONArray();

try{
String originating_machine="147.102.19.186";

eventObj .put("originating_machine", originating_machine);

Date date= new Date();

Timestamp timestamp=new Timestamp(date.getTime());

eventObj .put("timestamp'™, timestamp );
String aggregation="no of objects ";

aggregation+=(optype.equals('read™)) ? "read":"written";

eventObj .put(*'aggregation', aggregation);
String topic="Billing";

eventObj .put(*"topic™, topic);

String cluster="test";

eventObj .put('cluster™, cluster);

String originating_service="AggregatedEventsServer";
eventObj .put(*originating_service', originating_service);

String units=""";

eventObj .put('units™, units);
eventObj .put(tstart', timestamp);
eventObj .put(**tend™”, timestamp);

for(int 1=0;i<numOfRows;i++){
int objcount=1+randomGenerator.nextInt(300);

String object_name="object+randomGenerator.nextint(1000);

String

container_name="container'+randomGenerator _nextInt(10);
String user="user"+(1+randomGenerator .nextInt(7));

String tenant=""tenantl";

object = new JSONObject();
object.put(‘'count™, objcount);
object.put(‘'object”, object_name);
object._put(‘'container’™, container_name);
object.put('user', user);
object.put(‘"tenant”, tenant);

usersArray.put(object);

eventObj .put(users”™, usersArray);
System.out.printin(eventObj.toString());

this.emitter.data(eventObj .toString(Q+"\n\n");

executor.schedule(new UpdateSender(count+1),2L, TimeUnit.SECONDS);

catch (JSONException e) {

JeAida | 130



e_printStackTrace();

}

class UpdateSender implements Runnable{
private long c;
public UpdateSender(long c){
this.c=c;
}

@Override
public void run(Q{

try{
sendEvent(c);

}
catch (10Exception e){

LOG.log(Level .SEVERE, 'could not send update to client", e);
s
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