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Inrecentyears,volumesofdataproducedbyavarietyofheterogeneoussourceshaveincreasedaround
theworld.Asaresult,bothInformationTechnologyandbusinessusersneedtoefficientlycollectand
processthishugeamountofdatainrealtimetodiscoverrelevantsituationswhichwillallowdriving
successfulbusinessdecisionsoractions.Inthisregard,bigdatamanagementisanapproachwhichhelps
toprocessthishugeamountofdataandisarealityforanincreasingnumberoforganizationsinmany
areasandrepresentsasetofchallengesinvolvingbigdatamodeling,storageandretrieval,analysisand
visualization.However,technologicalresources,peopleandprocessesarecrucialtofacilitatethemanage-
mentofbigdatainanykindoforganization,allowinginformationandknowledgefromalargevolume
ofdatatosupportdecision-making.Bigdatamanagementcanbesupportedbythesethreedimensions:
technology,peopleandprocesses.ItnormallyfocusesondatabaseManagementsystemofBigData.

Themainaimofthispublicationistocollectandcompilethemostrepresentativeapproachesin
currentresearchwhichtacklethedifferentfacesofbigdatamanagement.Inthisregard,readerswillbe
abletoacquireapanoramicoverviewofexistingsolutionsfordealingwithbigamountsofdatainreal
timeindifferentdevelopmentscopes.Inthissense,thebookwouldhaveatwofoldpurpose,notonlyas
backgroundreadingonbigdatamanagement,butalsoasareferencebookinthesearchfordealingwith
bigdatamanagementsolutionstomanagingmassivedatasetsproblems.

ORGANIZATION OF THE BOOK

Thisbookconsistsof15peer-reviewedinvitedchaptersauthoredbyseveralinternationalresearchers
aroundtheworld.

Chapters

Chapter 1: Big Data – Challenges, Opportunities and Realities

Thischapterdiscussestheemergingtechnologyofmodernera:BigDatawithdetaileddescriptionof
thethreeVs(Variety,VelocityandVolume).Furthersectionsofthischapterwillenabletounderstand
theconceptsofbigdataanalytics, itsapplication,advantagesandlimitationshowthislargeamount
ofdataisincreasingrapidlyascomparedtotheadvancementincomputingresourcesandwhichnew
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technologiesandarchitecturesareneededtoextractvaluefromitbycapturingandanalysisprocesses.
ThechapteralsoraisedfewresearchissuesandfuturedirectionsaboutBigData.

Chapter 2: Introducing Data Structures for Big Data

ThischaptercoversveryimportantandnewaspectssocalleddatastructuresforBigDataandtobere-
gardedasanewsubjectinBigDataScience,notjustasanewtopic,consideringtheexplosivemomentum
ofthebigdata.Baseduponthenotionofthebigdatastructurestrainandatrain,thischapterintroduces
theusefuldatastructuresfortheprogrammersworkingwithbigdatawhichare:homogeneousstacks
‘trainstack’and‘rT-coachstack’,heterogeneousstacks‘atrainstack’and‘rA-coachstack’,homoge-
neousqueues‘trainqueue’and‘rT-coachqueue’,heterogeneousqueues‘atrainqueue’and‘rA-coach
queue’,homogeneousbinarytrees‘trainbinarytree’and‘rT-coachbinarytree’,heterogeneousbinary
trees‘atrainbinarytree’and‘rA-coachbinarytree’,homogeneoustrees‘traintree’and‘rT-coachtree’,
heterogeneoustrees‘atraintree’and‘rA-coachtree’,toenrichthesubject‘DataStructuresforBigData’
forimplementationofBigDataManagement.

Chapter 3: Big Data Mining

Thischapterexploresvariousschemesthathavebeenusedtotacklethebigdatabases.Inthiscontext,
thischapterpresentbigdataminingplaysamajorrolewhichisdifferentfromthetraditionaldatamining
aswellasprovidingtheprocessofextractingusefulinformationfromlargedatasetsorstreamsofdata,
duetoitsvolume,velocity,variety,validity,veracity,valueandvisibility.Thischapteralsodiscusses
thebigdataminingtoolsandapplicationsissuesconcerningbigdataManagement.

Chapter 4: An Empirical Study of NoSQL Databases for Big Data

ThischapterprovidesademonstrationofthewaysinwhichauthorintroduceNoSQLdatabasesbyusing
anempiricalapproachwithMongoDB.Thechapterisorganizedasfollows:Itstartswithanintroduc-
tionfollowedbyFeaturesandtypesofNoSQLDatabases,bigdatamanagement,technologies,andap-
plications,bigdatageneration,capturing,andcollection,BigDataStorageandPreservation,BigData
Analytics,Management,Visualization,andSharing.Italsodiscussesthepracticalimplementationof
MongoDBdatabasetomanageBigDataManagement.

Chapter 5: The Challenges of Data Cleansing with Data Warehouses

Thischapterdescribeshowdatacleansingmethodsandrelatedtechnologiescanbeusedtowhichevery
organisationthatincorporatesaformofdataprocessingordatamining.Thechapteralsodiscussesthe
necessarymethodsneededtoprocessdataatahighquality.Italsoclassifiescommonproblemswhich
organisationsfacewhencleansingdatafromasourceormultiplesourceswhileevaluatingmethodswhich
aidinthisprocess.Second,thenewanddifferentchallengesfacedatschema-levelandinstance-level
arealsoexplainedandhowtheycanbeovercome.Thechapteralsointroducestoolswhichprovidedata
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cleansing,butarelimitedduetotheuniquenessofeverydatasourceanddatawarehouse.Outlinedare
thelimitationsofthesetoolsandhowhumaninteraction(self-programming)maybeneededtoensure
vitaldataisnotlostaswellasdiscussingtheimportanceofmaintainingandremovingdatawhichhas
beenstoredforseveralyearsandmaynolongerhaveanyvalueinperspectivesofbigdatamanagement.

Chapter 6: Big Data Analysis – Big Data Analysis 
Pipeline and Its Technical Challenges

Thischapterpresentsanewapproachinordertoanalyzethebigdata.Bythisapproachanewclassof
systemshadtobedesignedandimplemented,givingrisetothenewphenomenonof“BigData”.Itdis-
cusseshowthedata-drivenworldhasthepotentialtoimprovetheefficienciesofenterprisesandimprove
thequalityofourlivesandalsothereareanumberofchallengesthataddressedtoallowexploitingthe
fullpotentialofBigData.ThischapteralsohighlightsthekeytechnicalchallengesofBigData.

Chapter 7: Possibilities, Impediments, and Challenges 
for Network Security in Big Data

Thischapterpresentsananalyticalapproachregardingpossibilities, impedimentsandchallengesfor
network security in Big Data. This chapter covers big data security management from concepts to
real-worldissues.Itidentifiesthemajorchallenges,industrytrends,securitymanagementframework,
PossibilitiesforNetworkSecurityinBigData,ImpedimentsforNetworkSecurityinBigData,Existing
toolsandTechniquesbestforBigDataSecuritysolutionsinsolvingsecurityproblems,currentresearch
results,andfutureresearchissues.

Chapter 8: Mastering Big Data in the Digital Age

Thischapterexplainstheoverviewofbigdata;thevolume,velocity,variety,veracity,andvariability
ofbigdata;theprivacyandsecurityofbigdataapplications;bigdataandmultimediautilization;the
conceptofMapReduce;theconceptofHadoop;bigdataanddatamining;bigdataandcloudcomputing;
theapplicationsofbigdatainhealthcareindustry;theapplicationsofbigdataanalyticsintourismand
hospitalityindustry;andthechallengesandimplicationsofbigdatainthedigitalage.Thechapteralso
discussesthathowbigdatahasthepotentialtoincreaseorganizationalperformanceandgainsustainable
competitiveadvantageinthedigitalage.

Chapter 9: Legal Responses to the Commodification of Personal Data in the Era 
of Big Data – The Paradigm Shift from Data Protection towards Data Ownership

Thechapterpresentsasuccinctoverviewofthelegalownershipofbigdatabyexaminingthekeyplay-
ersincontroloftheinformationateachstageoftheprocessingandmanagingofbigdata.Thischapter
alsocoversanddescribesthecurrentlegislativeframeworkwithregardtodataprotectionandaddition,
techno-legalsolutionsofferedtocomplementthelawofbigdatainthisrespect.
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Chapter 10: Big Data and Business Decision Making

Thischapteranalyzesthepossibilitiesofbigdatatoimprovetheservicesofferedbycompaniesand
thecustomerexperienceandincreasetheefficiencyofthesecompanies.Italsoexaminessomespecial
aspectsassociatedwiththeuseofbigdatasuchastheissuesofdataprivacyandcompliancewiththe
regulationsontheuseoftheinformation.

Chapter 11: Using Big Data to Improve the Educational 
Infrastructure and Learning Paradigm

Thischapterproposesagenericmodelthatusesthetechniquesofeducationaldataminingtoexplore
andanalyzeBigDatabeinggeneratedbytheeducationalsector.Thischapteralsoexaminesanddis-
cussesthevariousquestionsthatcanbeansweredusingeducationaldataminingmethodsandhowthe
discoveredpatternscanbeusedtoenrichthelearningexperienceofastudentaswellashelpteachers
makepedagogicaldecisions.

Chapter 12: Vehicle to Cloud – Big Data for Environmental 
Sustainability, Energy, and Traffic Management

ThischapterexplainsthecombinedversionofIoTandvehiclestocreateaV2Cvehicletocloudsystem
thatwillcreatethebigdataforenvironmentalsustainability,energyandtrafficmanagementbydifferent
technicalandpoliticalviewsandaspects.ThereisaneedtoelaborateaboutthecharacteristicsofIoT
baseddatatofindouttheavailableandapplicablesolutions.Suchkindofstudyalsodirectstorealize
theneedofnewtechniquestocopeupwithsuchchallenges.

Chapter 13: Point Cloud Manager – Applications of a 
Middleware for Managing Huge Point Clouds

ThischapterpresentsaseriesofapplicationsbuiltontopofPointCloudManager(PCM),amiddleware
thatprovidesanabstractionforpointcloudswitharbitraryattacheddataandmakesiteasytoperform
out-of-coreoperationsonthemoncommodityCPUsandGPUs.Thechaptercoversdifferentkindsof
realworldapplicationsaretackled,showingbothreal-timeandofflineexamples,andinaddition,render-
orientedandcomputation-relatedoperationsaswell.

Chapter 14: Big Data Management in Financial Services

Thischapterdiscussesandprovidesademonstrationofbigdatamanagementinfinancialservices.The
chapterisorganizedasfollows:introduction,benefitofBigDataforfinancialinstitutions,mainchal-
lengesforimplementationofBigData,smartdata,storageandprocessing,therisksofBigData.
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Chapter 15: Recommender System in the Context of Big Data – Implementing 
SVD-Based Recommender System using Apache Hadoop and Spark

Thischaptersurveys the literatureofRSs, reviews thecurrentstateofRSswith themainconcerns
surroundingthemduetoBigData,investigatesthoroughlySVDandprovidesanimplementationtoit
usingApacheHadoopandSpark.Thischapteralsointendedtovalidatetheapplicabilityof,existing
contributionstothefieldof,SVD-basedRSsaswellasvalidatedtheeffectivenessofHadoopandspark
indevelopinglarge-scalesystems.TheresultsprovedthescalabilityofSVD-basedRSanditsapplica-
bilitytoBigData.
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