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ThreeITinitiativesarecurrentlypopularineveryorganizationacrosstheglobe:cloudcomputing,big
dataanalyticsandInternetofThings(IoT).Cloudcomputingandbigdataarecomplementary,forminga
dialecticalrelationship.CloudcomputingandtheInternetofThings’widespreadapplicationispeople’s
ultimatevision,andtherapidincreaseinbigdataisathornyproblemthatisencounteredduringdevelop-
ment.Cloudcomputingisatrendintechnologydevelopment,whilebigdataisaninevitablephenomenon
oftherapiddevelopmentofamoderninformationsociety.Intheotherhand,bigdataanalyticsoffers
thepromiseofprovidingvaluableinsightsthatcancreatecompetitiveadvantage,sparknewinnovations,
anddriveincreasedrevenues.AsadeliverymodelforITservices,cloudcomputinghasthepotentialto
enhancebusinessagilityandproductivitywhileenablinggreaterefficienciesandreducingcosts.But,
InternetofThingsrefers toscenarioswherenetworkconnectivityandcomputingcapabilityextends
toobjects,sensorsandeverydayitemsnotnormallyconsideredcomputers,allowingthesedevicesto
generate,exchangeandconsumedatawithminimalhumanintervention.Thereis,however,nosingle,
universaldefinition.Theconceptofcombiningcomputers,sensors,andnetworkstomonitorandcontrol
deviceshasexistedfordecades.Therecentconfluenceofseveraltechnologymarkettrends,however,
isbringingtheInternetofThingsclosertowidespreadreality.TheseincludeUbiquitousConnectivity,
WidespreadAdoptionofIP-basedNetworking,ComputingEconomics,Miniaturization,Advancesin
DataAnalytics,andtheRiseofCloudComputing.IoTimplementationsusedifferenttechnicalcommu-
nicationsmodels,eachwithits’owncharacteristics.Fourcommoncommunicationsmodelsdescribed
bytheInternetArchitectureBoardinclude:Device-to-Device, Device-to-Cloud, Device-to-Gateway,and
Back-End Data-Sharing.ThesemodelshighlighttheflexibilityinthewaysthatIoTdevicescanconnect
andprovidevaluetotheuser.However,thiseditedbookdealswithclouddatabasesystemswithcapac-
ityplanningandbigdata/bigdataanalytics.Andcloudcomputingiscoretoclouddatabasesystems.

Cloudcomputingandbigdataanalytics,bothtechnologiescontinuetoevolve.Organizationsare
movingbeyondquestionsofwhatandhowtostorebigdatatoaddresshowtoderivemeaningfulanalyt-
icsthatrespondtorealbusinessneeds.Ascloudcomputingcontinuestomature,agrowingnumberof
enterprisesarebuildingefficientandagilecloudenvironments,andcloudproviderscontinuetoexpand
serviceofferings.SpeculationsaysthatallITorganizationslookforcloudcomputingasthestructure
tosupporttheirbigdataprojects.Bigdataenvironmentsrequireclustersofserverstosupportthetools
thatprocessthelargevolumes,highvelocity,andvariedformatsofbigdata.Theoutbreakofbigdata
isathornyproblemencounteredinsocialandinformatizationdevelopment.Becauseofthegrowthof
datatrafficanddatavolume,dataformatsarenowmultisourceandheterogeneous,andtheyrequirereal-
timeandaccuratedataprocessing.Bigdatacanhelpusdiscoverthepotentialvalueoflargeamounts
ofdata.TraditionalITarchitectureisincapableofhandlingthebigdataproblem,astherearemany
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bottlenecks,suchas:poorscalability;poorfaulttolerance;lowperformance;difficultyininstallation,
deployment,andmaintenance;andsoon.BecauseoftherapiddevelopmentoftheInternetofThings,
theInternet,andmobilecommunicationnetworktechnologyinrecentyears,thefrequencyandspeed
ofdatatransmissionhasgreatlyaccelerated.Thisgivesrisetothebigdataproblem,andthederivative
developmentanddeeprecyclinguseofdatamakethebigdataproblemevenmoreprominent.Clouds
arealreadydeployedonpoolsofserver,storage,andnetworkingresourcesandcanscaleupordownas
needed.Cloudcomputingoffersacost-effectivewaytosupportbigdatatechnologiesandtheadvanced
analyticsapplicationsthatcandrivebusinessvalue.

Asanewcomputingmodel,Cloudcomputinghasgainedgreatmomentuminbothacademiaand
industry.Governments,researchinstitutions,andindustryleadersareactivelytryingtosolvethegrow-
ingcomputingandstorageproblemsintheInternetageusingCloudcomputing.InadditiontoAmazon
WebServices(AWS),Google’sAppEngine,andMicrosoft’sWindowsAzureServices—alongwith
othercommercialcloudplatforms—therearealsomanyopen-sourceCloudcomputingplatforms,such
as:OpenNebula,Eucalyptus,Nimbus,andOpenStack.Eachplatformhasitsownsignificantfeatures
andconstantlyevolvingcommunity.AWSisthemostpopularCloudcomputingplatform.Themost
distinctfeaturesofitssystemarchitectureareopendata,functioningviaWebServiceinterfaces,and
theachievementofloose-couplingviaServiceOrientedArchitecture.

Atthesametime,bigdataprocessingneedsthesupportofclouddatacentersthathavelarge-scale
physicalresourcesandCloudcomputingplatformsthathaveefficientresourceschedulingandmanage-
ment.Cloudcomputingmanagementplatformscan:provideflexibleandefficientdeployment,operation,
andmanagementenvironmentsforlargedatacentersandenterprises;supportheterogeneousunderlying
hardwareandoperatingsystemswithvirtualizationtechnology;provideapplicationswithcloudresource
managementsolutionsthataresecure,highperformance,highlyextensible,highlyreliable,andhighly
scalable;reducethecostsofapplicationdevelopment,deployment,operation,andmaintenance;and
improvetheefficiencyofresourceutilization.Thisbookfocusesclouddatabasesystemtakingbigdata
intoconsideration.

Theareacloudcomputingandbigdataanalyticsplayamajorroleindailylifeandit’simportance
isincreasingdaybyday.Withoutresearch,technologydoesnotcarryanymeaning.Similarly,without
informationandengineeringtheword“grow”hasnoexistenceineveryfieldoflife.Technologymakes
lifebetterandsmoother.Toachievethatobjectivewehavetovaluethepotentialglobalcontributionof
ourresearchers.Everydaynewinventionsarecomingtolimelightenrichinghumanlife.Theabovetopic
tellsaboutthelatestdevelopmentofclouddatabasesystemswhichisessentialtoinformandeducatethe
demandofglobalscientistsandhumanbeingaswell.Hence,ourendeavoristocapturenewinventions
andpresentthosetotheresearchersatlarge.

Itgivesmeimmensepleasuretointroducethiscollectionofchapters,Advancing Cloud Database 
Systems and Capacity Planning With Dynamic Applications, to the readersof thebook series.The
objectiveofthisbookistobridgetheexistinggapinliteratureandcomprehensivelycoverthesystem,
processingandapplicationaspectsofcloudcomputingandbigdataanalytics.Duetorapiddevelop-
mentsinspecializedareasofcloudcomputingandbigdata,thisbooktakesontheformofacontributed
volumewherewellknownexpertsaddressspecificresearchandapplicationproblems.Itpresentsthe
stateoftheartaswellasthemostrecenttrendsbothintheoryandapplications.Itservestheneedsof
differentreadersatdifferentlevels.Itcanbeusedasstand-alonereferenceformasters,researchersand
practitioners.Forexample,theresearchercanuseitasanup-to-datereferencematerialsinceitoffersa
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broadsurveyoftherelevantliterature.Finally,practicingengineersmayfinditusefulindesigningand
implementingvariousclouddatabasesystemtasks.

Thisbookpurportstoserveasaresearchreferencebookintheareaofcloudcomputingandbigdata
analyticsbyprovidingusefulcuttingedgeresearchinformationtothestudents,researchers,scientists,
engineersandotherworkingprofessionalsinthisarea.Thebookprovidesthelatestresearchtrendsand
conceptstodevelopnewmethodologiesandapplicationsintheareaofresourceallocation,resourceman-
agement,dynamicvirtualmachinemanagement,cloudplatformsandinfrastructure,energyandcarbon-
awaremanagementofgeo-distributedclouddatacenters,bigdataoptimizationincloudenvironmentand
itsapplications.Inaddition,thebookalsoincorporateschaptersrelatedtonewchallengingapplication
areaofcloudcomputingandbigdataanalytics.Aboveall,eachandeverychapterisdesignedinsuch
awayastoincorporatethelatestliteraturereview,methodsandmodels,implementation,experimental
results,performanceanalysis,conclusion,futureworkandthelatestrelevantreferences.

Besideshugeapplicationsofthesubjectcloudcomputingandbigdataanalyticsindiversifiedfields,
severalchallengesarecomingintopictureinthenewmillenniumbasedondifferentapplicationsand
geographicallocations.Suchchallengesareofdifferenttypeslikeprivacyandsecurity,dataintegration,
cloudcapacityplanning,datavirtualization,miningandvisualization,predictiveanalyticsinthecloud,
bigdataprocessingalgorithmsandmachinelearningforinformationextraction,etc.

Theoryandapplicationsarebothimportantincloudcomputingandclouddatabasesystemswith
capacityplanning.Theyaretreatedequallywellinthisbookonapragmaticbasis.Heredifferenttypes
ofproblemsofscientistsandengineersareaddressedconcerningclouddatabasesystemswithcloud
computing.Thebookcompriseschapterscontributedbyhighlyqualifiedanddiversegroupofauthors.

Iamverygratefultotheresearcherswhoofferedtheirservicesinmakingthebookeffectiveand
scientific.

Itismypleasuretopresentthisbookwhichincludesselectedchaptersofinternationallyrecognized
authorsonclouddatabasesystems,cloudcomputingandrelatedareas.Thebookisintendedtoprovidea
forumforresearchers,educatorsandprofessionalstosharetheirdiscoveriesandinnovativepracticeswith
othersandtoexplorefuturetrendsandapplicationsinthefieldofclouddatabasesystemsanditsfuture
trends.However,thisbookwillalsoprovideaforumfordisseminationofknowledgeonboththeoretical
andappliedresearchontheaboveareaswithanultimateaimtobridgethegapbetweenthesecoherent
disciplinesofknowledge.Thisforumacceleratesinteractionbetweentheabovebodiesofknowledge,
andfostersaunifieddevelopmentinthenextgenerationclouddatabasesystemsandapplication.

Thebroadspectrumofthisbookincludesthetopics:

• InformationSystemsApplications,
• ArtificialIntelligence,
• DatabaseManagement,
• InformationStorageandRetrieval,
• DataMiningandKnowledgeDiscovery,
• AlgorithmAnalysisandProblemComplexity,
• BigDataArchitectures,
• CloudCapacityPlanning,
• CloudDatabaseSystems(NoSQL,NewSQL,andHybrid),
• CloudPlatformsandInfrastructures,
• DataIntegrationasaService,
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• DataMiningandPredictiveAnalyticsintheCloud,
• DataVirtualizationandGovernance,
• Statistical,Mathematical,andDynamicalPropertiesofBigData,
• MachineLearningforInformationExtraction,
• DistributedSystemsandCloudComputingforBigData,
• BigDataApplications,
• BigDataSecurityandPrivacy,
• BigDataManagement,
• BigDataProcessingAlgorithms,
• BigDataSearch,MiningandVisualization,
• BigDataApplicationsforBusiness,Government,andSociety,
• MultimediaBigData,
• BigDataCommunication,
• AndRelatedTopics.

ORGANIZATION OF THE BOOK

Thebook,Advancing Cloud Database Systems and Capacity Planning With Dynamic Applications,pro-
videsanoverviewofrecentresearchdevelopmentsinthefieldofclouddatabasesystemsanditsapplica-
tions.Thisbookcontains15chaptersstartingfrombasicconceptleveltoresearchandapplicationlevel.

Thefirstchapterdiscussesthefundamentalsofdatamininganddatawarehousingtechniques,tools
andmethodologiestosolvedifferentkindsofproblemsbeinggenerateddaybydayinordertoextract
valuableinformationforfuturedevelopmentofthemankind.

AtefehandBuyyainsecondchaptertitled“EnergyandCarbon-AwareManagementofGeo-Distributed
CloudDataCenters:StateoftheArtandFutureDirections”haveaddressedataxonomyandclassifiedthe
existingresearchworksbasedontheirtargetsystem,objective,andthetechniquetheyuseforresource
managementinachievingagreencloudcomputingenvironment.Finally,thischapterdiscusseshow
eachworkaddressestheissueofenergyandcarbon-efficiencyandalsoprovidesaninsightintofuture
directions.Thesechallengeshavemotivatedmanyresearcherstoworkinthisarea.

ThethirdchaptertalksaboutCloudservicemodelsasdesignedtopowerstorageplatforms,infra-
structuresolutions,provisioningandvirtualization.Cloudcomputingservicesaredevelopedtosupport
sharednetworkresources,provisionedbetweenphysicalandvirtualnetworks.Thesesolutionsareoffered
toorganizationsandconsumersasutilities,tosupportdynamic,static,networkanddatabaseprovision-
ingprocesses.Vendorsoffertheseresourcestosupportday-to-dayresourceprovisioningamidphysical
andvirtualmachines.

Incontrast,Chapter4givesoverviewabouttheconsumptionofhugeamountofpowerbylargescale
datacentersandgenerationofconsiderableamountofcarbondioxide.Theauthorshavetriedtosolve
thisproblembyusingutilityfunctions,whicharewidelyusedineconomicmodelingforrepresenting
userpreferences.ThisapproachalsousesMetaheuristicgeneticalgorithmandthefitnessisevaluated
withtheutilityfunctiontoconsolidatevirtualmachinemigrationwithincloudenvironment.Theirresults
showthesignificantimprovementinenergyconsumptionovertheexistingmethodologies.

Chapter5,“ResourceAllocationPoliciesinCloudComputingEnvironment,”attemptstodiscuss
thetaskschedulingalgorithmsforbetterresourceutilizationwithoutviolatingservicelevelagreement
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(SLA).Theauthorshavedevelopeddifferentbackfillingalgorithmsfortaskschedulingscalabletocloud
computingenvironmentandimplemented.Basedontheresultitworkswell.

InChapter6,theauthorshavedemonstratedanoverviewonpublicauditingschemestoexplorethe
systemmodelsdesignedbyvariousresearcherstoprovidesecuritywhendataoutsourced.Thisbook
chapteraimstodiscusssomesecurityissuesconcernedtoclouddatastorageincloudcomputingen-
vironment.Thecloudserviceproviderhastoverifythedatacorrectnessbytrustedthirdpartyauditor
(TTPA)whileoutsourcingtakesplace.Althoughitleadstocomputationcostandcommunicationcosts
inhugeamount,itisessentialduetoopennatureofcloud.Moreover,theauthorshavetriedtheirbest
todiscussdifferentstandards.

InChapter7,Sangulagietal.havediscussedabouttheprocessingandstoringofsenseddataincloud.
Ingeneralduetothelackofbatteryenergyandbandwidththesensornodesareincapabletostoreand
processlargeamountofdatawhichisachallengingtask.Thesensorcloudcomesintoexistencetoac-
complishmultipletasksthatarenotpossiblewithexistingsensornetwork.Insensorcloudthesensed
dataareprocessedandstoredinthecloudsanddatacanbeaccessedanywhereandanytime.Maintaining
theresourcesandprovidingtheresourcestoendusersisachallengingtaskinsensorcloud.Thischapter
talksaboutthearchitectureofsensorcloud,applicationofsensorcloudinvarioussectors,advantages
ofusingsensorcloudcomparedtoexistingnetworksandmanagementofresourcesinsensorcloud.

Chapter8presentschallengesandissuesininformationretrievalsystem.Whentheaveragespeedof
computershasalmostdoubledinaspanofaroundeighteenmonths,theaveragespeedofthenetwork
hasdoubledmerelyinaspanofjusteightmonths.Inordertoimprovetheperformance,theauthorhas
useddifferenttechniquesforwebbasedinformationretrievalsystem.Theauthorhasalsotriedhisbest
toshowtheprosandconsofthetechniquesusedwithsufficientjustification.

Chapter9intendstoevaluatewhetheritispossibletooptimizeandextendanexistingsalessystem
calledPatent Customer Treaty (PCT),which is currently suffering fromunacceptablyhigh running
timesinitssimulationprocess.Thisisdonethroughanalysisofthecurrentimplementation,followed
byoptimizationofitsmodelsanddevelopmentofefficientalgorithms.Theperformancesoftheseopti-
mizedandextendedmodelsarecomparedtotheexistingoneinordertoevaluatetheirimprovement.The
conclusionofthischapteristhatthesimulationprocessinPCTcanindeedbeoptimizedandextended.

Whereas,Chapter10presentsCloudDatabaseSystems-NoSQL,NewSQLandHybrid.Inthischapter,
theauthorshavediscussedthelimitationsofrelationaldatabaseoverclouddatabase.Aclouddatabase
isadatabasethattypicallyrunsonacloudcomputingplatform.Clouddatabasesareontheriseasmore
andmorebusinesseslooktocapitalizeontheadvantagesofcloudcomputingtopowertheirbusinessap-
plications.Clouddatabasesaremainlyusedindatamining,datawarehousingandbusinessintelligence.
Thischapterdealswithdifferenttypesofclouddatabaseandhowdatabaseinfluencecapacityplanning.

InChapter11,theauthorhaspresentedthechallengesandopportunitiesofdevelopinghybridmobile
devices.Inrecentdecades,vendorsdevelopedtechnologyinfrastructuresolutionstointegratewithenter-
prisesandconsumers’mobiledevices.Hybriddevelopmentplatformsaresolutionarchitecturedesigned
toenhancedevelopers’capabilitiestoprovideorganizationsandcustomersthelevelofservicestosupport
mobiledevicescapabilities.Thesesolutionsareeasytodeployatvariousenterprises.Thesecapabili-
tiescanbedistributedto/orintegratedwithmobiledevicesasagileapplicationsandsysteminterfaces.
Hybridmobiledevicesaredesignedtoalsoprovideuserswithenhancedtechnologysolutions:cloud
computing,bigdata,theInternet,physicaland/orvirtualnetworksystems.Ingeneral,thedevelopment
ofhybridmobileplatformsprovidesdeveloperswithadvancedtechnologycapabilities,necessaryfor
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supportingmobiledevicesoncedeployedtothemarketplace.Technicalandsecurityfeaturesaffecting
thedevelopmentandsecurityofmobiledevicesarealsodiscussedinthischapter.

However,Chapter12presentsaliteraturesurveyondenialofserviceattacksovercloudenvironment.
Cloudservicesprovidepayasgomodelsoncapacityorusage.Forprovidingbettercloudservices,
capacityplanningisveryimportant.Propercapacityplanningmaximizesefficiencyandontheother
sidepropercontrolovertheresourceshelpstoovercomefromattacks.Asthetechnologydevelopsin
oneside,threatsandvulnerabilitiestosecurityalsoincreasesontheotherside.Acompleteanalysisof
DenialofService(DOS)attacksincloudcomputingandhowaretheydoneinthecloudenvironment
andtheimpactofreducedcapacityincloudcausesgreatersignificance.Amongallthecloudcomput-
ingattacks,DOSisamajorthreattothecloudenvironment.Inthischapter,theauthorshavediscussed
DOSattackinthecloudanditstypes,toolsusedtoperformDOSattackandhowtheyaredetectedand
prevented.FinallyitdealswiththemeasurestoprotectthecloudservicesfromDOSattackandalso
penetrationtestingforDOSattack.

Chapter13tellsusaboutsecurityaspectsincloud.Thegoalofthischapteristopresentanintensive
studyofvarioussecurityconcernsincloudcomputing.Cloudcomputingisrecentlyemergingtech-
nologywhichprovidesawaytoaccesscomputingresourcesoverInternetondemandandpayperuse
basis.Cloudcomputingenablesaccesstosharedpoolofresourcesefficientlythataremanagedbythird
partycloudserviceproviders.Despiteofvariousadvantagesofcloudcomputingsecurityisthebiggest
threat.Thischaptercomprisesvarioussecurityissuesatdifferentlevelsinenvironmentwhichincludes
infrastructurelevelsecurity,datalevelandstoragesecurity.ItalsodealswiththeconceptofIdentity
andAccessControlmechanism.

InChapter14,theauthorhasdiscussedtherecenttrendindataminingincludewebminingwhereit
discoversknowledgefromwebbasedinformationtoimprovethepagelayout,structureanditscontent
therebyitreducestheuserlatencyinaccessingthewebpageandwebsiteperformance.

ButtheobjectiveofChapter15istoknowaboutsessionhijackingovercloudenvironment.Generally,
asessionissaidtobethecollectiveinformationofanongoingtransaction.Thispackageistypically
storedontheserverasatemporaryfileandlabeledwithanID,usuallyconsistingofarandomnumber,
timeanddatethesessionwasinitiated.ThatsessionIDissenttotheclientwiththefirstresponse,and
thenpresentedbacktotheserverwitheachsubsequentrequest.Thispermitstheservertoaccessthe
storeddataappropriatetothatsession.That,inturnallowseachtransactiontobelogicallyrelatedtothe
previousone.Sessionhijackingisthecommonproblemthatisexperiencedinthecloudenvironment
inwhichthesessionidisgainedandinformationisgatheredusingthesessionIDcompromisingits
security.Thischapterdiscussessessionhijackingandthecountermeasurestopreventsessionhijacking.

Thiseditedbookhasspecificsalientfeatures.Theyare:

• Itdealswithimportantandtimelytopicofemergingrelationshipbetweencloudcomputingtech-
nologyandbigdataanalyticsinunattendedarea.

• Itpresentsresearchfindingsandmaterialsauthoredbyglobalexpertsinthefield.
• Itservesasacomprehensivesourceofinformationandreferencematerialonthetopiccloudda-

tabasesystems.
• Itpresentslatestdevelopmentofthetopicrelatedtocloudcomputingandbigdataanalytics.
• Itpresentstheresearchfindingsinwellorganizedandstructuredmanner.
• Eventhoughit isnota textbook, itcanserveasacompletereferencematerialforbothcloud

computingandbigdataanalytics.
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• Itcancertainlybeusedasoneforgraduatecoursesandresearchorientedcoursesdealingwith
clouddatabasemanagementsystem.

• Itcanserveaslighthouseofknowledgeincloudcomputingresearchlabincludingdatascience
lab.

Thiscomprehensiveandtimelypublicationaimstobeanessentialreferencesource,buildingonthe
availableliteratureinthefieldofcloudcomputingandbigdataanalyticstoboostfurtherresearchinthis
dynamicandchallengingfield.Itisexpectedthatthistextwillprovidetheresourcesnecessaryfortech-
nologydevelopers,scientistsandmanufacturertoadoptandimplementnewinventionsacrosstheglobe.

Inshort,Iamveryhappywithbothexperienceandendproductofoursincereefforts.Itiscertainthat
thisbookwillcontinueasanessentialandindispensableresourceforallconcernedforcomingyears.

Narendra Kumar Kamila
C. V. Raman College of Engineering, India
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