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ABSTRACT

Thisarticlepresentsabriefintroductiontobigdataandbigdataanalyticsandalsotheir
rolesinthehealthcaresystem.Adefiniterangeofscientificresearchesaboutbigdata
analyticsinthehealthcaresystemhavebeenreviewed.Thedefinitionofbigdata,the
componentsofbigdata,medicalbigdatasources,usedbigdatatechnologiesinpresent,
andbigdataanalytics inhealthcarehavebeenexaminedunder thedifferent titles.
Also,thehistoricaldevelopmentprocessofbigdataanalyticshasbeenmentioned.
Asaknownbigdataanalyticstechnology,ApacheHadooptechnologyanditscore
componentswithtoolshavebeenexplainedbriefly.Moreover,aglanceofsomeof
thebigdataanalyticstoolsorplatformsapartfromHadoopeco-systemweregiven.
Themaingoalistohelpresearchersorspecialistswithgivinganopinionaboutthe
risingimportanceofusedbigdataanalyticsinhealthcaresystems.
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1. INTRoDUCTIoN

The technological developments helped us in producing more data that cannot be
easilyprocessedwithcurrentlyavailabletechnologies.Thus,anewterm‘bigdata’
iscreatedtodescribethedatathatislargeandnotprocessed.Healthcaresystemsare
generatinghugeamountsofdatathatpresentmanypositiveandnegativesituations
atthesametime.Forthisreason,bigdatamanagementanditsanalysisinhealthcare
sectorareimportant(Dashetal.,2019).

Healthcaredata increasedaybydaywith the improvementof technology.The
correctanalysisofthisdatawillincreasethequalityofmaintenanceandreducethe
costs.Thiskindofdata(bigdata)havesomefeaturessuchashighvolume,variety,
highspeedproductionetc.Becauseofthesefeatures,analyzingdatawithtraditional
hardwareandsoftwareplatformsareprettyhard.Hence,choosingappropriateplatform
foranalyzingandmanagingbigdataisveryimportant(Nazarietal.,2019).

Consideringthestudiesrelatedtobigdataandbigdataanalyticsinthefieldof
healthintheliterature,itisseenthatquitealotofstudieshavepresented.Especially
inrecentyears,ithasbeenseenthatthereisagreatincreaseinthenumberofstudies
onthissubject.Someofthemcanbeexpressedasfollows.

Galetsietal.(2020)havestudiedonbigdataanalyticsinhealthcare.Theoretical
frameworks,techniquesandprospectsaboutbigdataanalyticshavebeenexplained.
Theyhaveaimedtopresentasystematicoverviewoftheliteratureinordertoshow
how much big data analytics has managed to contribute the healthcare system.
Shiloetal.(2020)characterizedhealthdatabyseveralaxesthatrepresentdifferent
componentsofthedata.Theydescribedthepotentialandhardshipofusingbigdata
inhealthcareresources.Theyaimedtocontributetothecontinuedargumentofthe
potentialofbigdataresourcestoimprovetheunderstandingofhealthanddisease.
McCall(2020)reviewedtheinterestintheuseofbigdatainhealthcare.Manybig
dataanalyticsexampleswereexplainedforhealthinSiliconValley.Alghunaimand
Al-Baity(2019)studiedon theproblemofbreastcancerprediction in thebigdata
context.SupportVectorMachine,RandomForestandDecisionTreeusedformachine
learningclassificationbyapplyingoneachdataset.ApacheSparkwasusedasabig
dataframework.Also,bigdataframeworkSparkwascomparedwithWEKAtraditional
dataprocessingenvironment.BayrakandKirci(2019)studiedonintelligentbigdata
analyticsandmachinelearningsystemsforearlydiagnosisofneurologicaldisorders.
Many researches about intelligent big data analysis were reviewed in their study.
Also,mostusedplatformsortoolsforbigdataanalyticswasexplained.Carnimeoet
al.(2019)wasaimedtostudyanewhealthcarenetworkbasedonbigdataanalytics
forParkinson’sdisease(PD).Accordingtohealthcarenetwork,collecteddataduring
motorexaminationsofPDpatientswereanalyzedandacquiredknowledgewasused
to create a diagnostic report for patients. Dhayne et al. (2019) searched the topic
of big medical data integration solutions. Data integration technologies, tools and
applications was examined in the study. They focused on finding the strength and
weaknessofdataintegrationtechnologies.Especially,theyexplaineddataintegration
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anditisthemostimportantfactorforhealthcaresector.ElHanafietal.(2019)studied
oncharacterizationofbigdataplatforms formedicaldata.Theydescribed thebig
data environment with different components based on Hadoop Ecosystem. It was
claimedthatthissystemcanbeusefulforhelpingthedoctorstopursuetheirpatients
remotely.Nazarietal.(2019)investigateddefinitionofthebigdataandthebigdata
sources.Inconcernwithbigdata,theadvantagesandchallengesofbigdata,bigdata
applications,bigdataanalysisandbigdataplatformswereexplained.Palanisamyand
Thirunavukarasu(2019)reviewedvarioushealthcareframeworksandsummarizedtheir
importantideastolearntheimpactofbigdatainhealthcare.Theimplicationsofbig
datatoolsinenhancinghealthcareframeworkswereconsidered.Thebigdatatools
weregroupeddataintegrationtools,machinelearningtools,scalablesearchingand
processingtools,visualdataanalyticaltoolsandreal-timeandstreamdataprocessing
tools.Uçarandİlkılıç(2019)workedonepistemologicalandethicalissuesofthebig
datausedinhealthcare.Especiallyratherthanwhetherbigdatawasusedinhealthcare
ornot,theyaskedthequestionof“how”andinwhichconditionsandinwhatmoral
linesshouldpeopleusebigdata?WangandAlexander(2019)explainedbighealth
data,bigdatainhealthcaresystems,applications,benefitsandchallengesofBigData
Analyticsinhealthcaresystem.Theyalsopresentedacomparisonoftoolsusedfor
analyzingbigdata.Bahrietal.(2018)wasaimedtoexplainbigdatatechnologieson
theperformanceandoutcomesofhealthcaresystem.Theyexplainedbigdataprocess,
technologies, and big data applications in healthcare sector. Big data application
on healthcare was classified in five groups as Healthcare monitoring, healthcare
prediction, recommendation systems, healthcare knowledge system and healthcare
managementsystem.Chiromael.(2018)surveyedtheprogressonArtificialNeural
Networks (ANN) for big data analytics. They examined the application of ANN
approaches on big data analytics. They explained that their study can be used by
researchersasacriterionforfuture.Kouanouetal.(2018)studiedonbigdataanalytics
forbiomedicalimagesandshowedexamplesthatwerereportedintheliteratureand
newmethodsusedinprocessing.Theyaimedtopresentaworkflowforthemanagement
andanalysisofbiomedicalimagedatawhichisbasedonbigdatatechnology.They
designedtwoarchitecturestoperformtheimageclassificationstep.Firstarchitecture
wasbasedon theHadoop frameworkand the secondonewasbasedon theSpark.
Karabay and Ulaş (2017) described different types of tools that were mostly used
inanalysisofbigdata.Theusageofbigdata,bigdataanalysemethodsandvarious
bigdatatechnologieswerementionedintheirstudy.Also,bigdataprocessingtools
wasexplainedandtheywerecomparedintermsoffeaturessuchasoperatingsystem
support,speed,real-timeanalysisandscalabilityetc.

Thepresentedchapterisorganizedasfollows.InSection2,whatisbigdata,the
components of bigdata, bigdata sources andbigdata technologies inpresent are
explained.InSection3,bigdataanalyticsinhealthcaresystemandsomeofthebig
dataanalyticstools/platformsareadditionallypresented.Section4continueswith
discussionand thechapterendswithconclusionbyproposingconcluding remarks
inSection5.
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2. BIG DATA

IBMexplainsthateveryday2.5exabytes(EB)ofdataarecreated.CISCOestimates
that,by2020,50billiondeviceswillbeconnectedtointernetandnetworks.Thecosts
ofenterprisesonInformationTechnology(IT)infrastructureofthedigitaluniverse
and telecommunications will increase in the rate of 40% between 2012 and 2020.
And,BigDatawillbe responsibleofnearly40%.Furthermore, InternationalData
Corporation(IDC)reckonsthatthe23percentoftheinformationinthedigitalworld
(or643EB)wouldbebeneficialforBigData.Itcomprisesofdataoriginatedfrom
embeddedandmedicaldevices,surveillancefootage,entertainment,socialmedia,as
wellasconsumerimages(Akokaetal.,2017).

Theterm‘bigdata’isdefinedinlotsofworks,andagloballyadopteddefinition
ofbigdatahasnotbeenachievedyetintheresearchcommunity.Bigdataisasubject
whichisgrowingwithgreatpopularityandcanbedescribedasahugedatasetthatis
characterizedbasedonthe‘fiveV’s’(Chiromaetal.,2018):

1. Volumemeansthatthesizeofthedatasetisverylarge;
2. Varietymeansthatthedatasetisindifferentforms;
3. Velocitymeansthatthecontentofthedataadaptsconstantly;
4. Veracitymeansthatthedatasethasmanyoptionsorinteroperationvariablesina

mixedanalysis;
5. Valuemeansthatthevaluesinthedatasetarehugeandthedensityisverylow

(Figure1).

Figure 1. The five components of big data (Adapted from Nazir et al. 2019)
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AlthoughthethreecomponentsoftheBigDataconceptweremetbytheyearit
wascreated,today,newfactshaveaddedtotheseitemsandthenumberofcomponents
were increased to5V.Infact,nowit isconsideredasbigdatahas7Vcomponents
ratherthana5Vcomponent(ÇevikveÖzdemir,2018):

6. Data Validity indicates that data sets may be valid for any application but not
suitableforanotherapplications;

7. DataVariabilityreferstotheexclusionordestructionofdatawhosestorageperiod
hasexpired.

Globally, theuseofbigdata inhealthcarekeeponincreasing,Google’sparent
company, Alphabet, spent US$2.1 billion to acquire FitBit. All over the world,
healthcaresystemis interested in theuseofbigdataandSiliconValley is theone
importantpartofthisfact.FifteenstudiesusedbigdatainSiliconValley,theyare
summarizedinthefollowing(McCall,2020):

1. KomodoHealth, tracedthejourneyof320millionde-identifiedUSpatients to
understandhealthanddiseaseatascale;

2. GoogleVerilyisasubsidiarycompanyofGoogle’sAlphabetanditpurposestomake
theworld’shealthdatabeneficial,thuspeoplewillbehappyandhavehealthylives;

3. Helixusesitsgenome-sequencingpossibilitiestomapsicknessprogressionand
identifynewinterferenceforsickness;

4. EllipsisHealthimprovedavitalsigntoolformentalhealthandwellnessforthe
detectionofanxietyanddepression;

5. CataliaHealthsystemhasaWellnessCoachrobotwhichiscalledasMabu.Itholds
dailyandautonomousdatathatisderivedfromartificialintelligencegenerated
conversationsfrompatient;

6. HumanDxisbothaneducationaltoolandanAI-baseddecisiontoolthathasbig
dataobtainedfromcliniciansandtraineesglobally;

7. FlatironHealthpurposestolearnfromtheexperienceofeverypatientwithcancer
initsnetworkbyobtainingdatafromelectronichealthrecords;

8. PryAmesisasensorplatformforcontinuousbloodpressuremonitoring;
9. LunaDNA is a community-owned and health data sharing platform for health

research;
10.Evidation is a virtual research site that collects bigdata frompeople’smobile

apps,wearablesensorsanddevices;
11.Propeller Health is a digital health platform company for searching chronic

obstructivepulmonaryandasthmadiseases;
12.VeranaHealthgathersthelargestclinicaldatabasestocontributeresearches;
13.Tidepoolisanorganizationthathasdataofdiabetes;
14.BigfootBiomedicalisanotherstart-upinthediabetesfield;
15.Freenomeusesnextgenerationbloodtestsbasedonartificialintelligenceforearly

detectionofcancerdisease.
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Severalbigdatasourcesinhealthcareareavailable,suchasclinicaldata,electronic
healthrecords,biometricdata,registrationdata,patientreports,internetdata,image
data, biomarkerdata andadministrativedata (Nazir et al., 2019).Also,healthcare
stakeholders and big data sources are patients, medical practitioners, healthcare
insurers,hospitaloperators,thestudiesaboutclinicalandpharma(Palamisamyand
Thirunavukarasu,2019).

Accordingto“DataNeverSleeps7.0”projectthatwaspreparedbyDomo(2019),
by2020therewillbe40xmorebytesofdatathanstarsintheobservableuniverse.It
canbefindoutwithhowmuchdataisgeneratedineveryminuteofeverydaywith
someofthemostpopularplatformsandcompaniesin2019(Figure2).Forexample;
YouTubeuserswatch4,500,000videos,Instagramuserspost55,140photos,Twitter
userssend511,200tweets.Whentheglobalinternetpopulationgrowthisexamined,
internetpopulationisincreasingenormouslyyearbyyear.AsofJanuary2019,used
percentageofinternetreached56.1%oftheworld’spopulationandthisrateisequal
to4.13billionpeople(Domo,2019).

Accordingtoallofthesepresentedinformation,itcanbesaidthatbigdatawas
formed in the early2000sas a concept.Surelyoneof themost significant factors
effectingtheconceptwaspresentedattheDavosSummitin2012,and“data”wasstated
asaneconomicvalue.Bigdataisaconceptusedforexpressingthevolumetricsizeof
thedataatfirst,nowitgainedanothermeaningwithexpressingalloftheprocesses
fromthestorageofdatatotheinformation.Theconceptof“bigdataanalytics”isalso
frequentlyusedinsteadofthebigdataconcept(Uçarandİlkılıç,2019).

Figure 2. The spectacular picture of big data increase. 7th edition of Data Never Sleeps is related to how much data is being 
created in every minute in 2019 [Adapted from Domo].
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3. BIG DATA ANALyTICS IN HeALTHCARe

The research communities in computer science and statistics have many working
fieldsbutstatisticalcomputingandmachinelearningbegantoplayamajorrolein
datamining,becausetheoriginsofbigdataanalyticscanbetracedbacktothe1970s
orbefore.

Inthepresentday,thevolumeandscaleofdatahaveincreaseddramaticallydue
totherisencapabilityofcomputingpowerandautomation.Thedataarereferredtoas
verylargedatabasesormassivedatasetsamongthecomputerscienceandstatistics.
Accordingtotheperiodofappearanceofseveralmethodologiesaboutdataanalysis:
datamining,knowledgediscoveryindatabases(KDD)andstatisticallearning,this
part is the first wave of big data analytics (Figure 3). Since the year of 2000, big
dataanalyticshavebeensuccessfullyadoptedinmanydisciplines:businessschools,
management schools, and informatics (bioinformatics, health informatics, systems
informaticsetc.).Thisperiodiscalledasthesecondwave(Tsuietal.,2019).

Bigdataanalyticsistheuseofenhancedanalytictechniquesagainsthuge,various
datasetsthatincludestructured,semi-structuredandunstructureddata,fromseveral
sources, andbetween sizeof terabytes to zettabytes.Bigdata is a termapplied to
datasetswhosesizeor typeovercometheabilityofclassicrelationaldatabases to
catch,runandhandlethedatawithlowlatency.Analysisofbigdatagiveachance
toresearchersandbusinessusersforhavingbetterandfasterdecisionsbyusingdata
thatwasinaccessibleorunusabledatabefore(IBM,2020).Bigdataanalyticsrefers
totheuseofacutting-edgeanalyticaltoolstobeabletoeffectivelyanalyzeandget
information frombigdata that ishigh in thewayofvariety,volume, andvelocity
(Ghasemaghaei,2020).

Theanalyticalabilitiesofbigdatatechniquesandtechnologiesthatcanbeacquired
fromstoredbigdataareusefulformedicaldiagnosis,makingpredictions,resource
allocations,recommendationsandpersonaltreatmentplans.Bigdataprocesscanbe
groupedasfoursteps:bigdatageneration,bigdataacquisition,bigdatastorageand
bigdataanalysis(Figure4).Thisprocessisalsocalledasbigdatachainvalue.(Bahri

Figure 3. The historical development process of big data analytics [Adapted from Tsui et al., 2019]
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etal.2018).Ifthedatabelongtohealthcareindustry,thentheintensiveandinteractive
dynamicbigdataplatformscanbeused,suchasinnovativetechnologiesandtoolsto
improvepatientcareandservicesinhealthcare(Galetsietal.,2020).

Themostchallengingpartsforbigdatainhealthcarearedataprivacy,dataleakage,
datasecurity,effectiveuseofbigmedicaldata, informationsecurity,wronguseof
healthdataandmisunderstandingunstructuredclinicalnotesetc.Bigdatahaveagreat
opportunitytoimprovehealthcaremanagementandincreasehealthcareindustrytoa
higherlevel(Bhattacharya,2018).

Bigdataanalyticsinhealthcaresystemhavebeengroupedasfiveprocesses:Data
Acquisition,DataStorage,DataManagement,DataAnalyticsandDataVisualization
&Report.Also, theFigure5shows theprocessofbigdataanalytics inhealthcare
management(Senthilkumaretal.,2018).

Thebigdataanalyticsinhealthcaresystemisintheearlystageofitsevaluation.
Forthisreason,somehandicapsandproblemsmayemergeintheapplicationareas.
Anydevelopmentaboutbigdataanalyticscanbemuchbetterforsomeimportantissues
suchas;accurateclassificationofadisease,quickdecisionmakingforasicknessand
earlydiagnosisofmanyhealthproblems.

3.1. HADooP
ApacheHadoopisawell-recognizedBigDatatechnologythathasbeenusedbyan
importantsupportingcommunity.Itwasproposedtopreventthecomplexityandthe

Figure 4. Big data process can be grouped in 4 steps that can be called as Big data chain value [Adapted from Bahri et al., 2018]
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low performance encounter when Big Data is processed and analyzed with using
traditionaltechnologies(Oussousetal.,2018).

Among the software or platforms used in big data analytics, Hadoop software
architecture,primarilyusesMap-ReducetechnologyandHDFS(HadoopDistributed
File System). Hadoop is currently used in big data analytics for many leading IT
companies,includingAmazon,Yahoo,Facebook,Twitter,LinkedIn,IBMandAdobe.
Hadooparchitecturehas twobasiccomponents, theseareHDFSandMap-Reduce.
TheoperationsthatwillbeperformedinHadooparetypicallywrittenasajoband
giventotheHDFSservercluster.HDFSworksbasedontheclustercomputing.Inthe
clustercomputing,italsomeansparallelprocessingarchitecture,serverswithnodes
arekeptinrackcabinets(Aktan,2018).

Hadoop isasoftware frameworkand it isdeveloped tohandlecertain typesof
bigdatasetsonadistributedsystem.ItisdevelopedwiththeinspirationofGoogle
MapReduce and Google file system to process big-scale data between clustered
computers. Hadoop is an open source ecosystem that combines a distributed file
system called Hadoop Distributed File System (HDFS) with Hadoop MapReduce
features(KarabayandUlaş,2017).

ThecorecomponentsofHadoopHDFS,YARNandMapReducecanbeexplained
asfollowing.

Figure 5. Big Data Analytics process in healthcare system [Adapted from Senthilkumar et al., 2018]
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3.1.1. HDFS (Hadoop Distributed File System)

HDFSisthefilesystemcomponentofHadoopeco-systemwhichstoresfilesystem
metadataanditisknownasblocks.HDFSisdesignedasacost-effectiveandfault
tolerantstructure.HDFSgivesfilepermissionandauthenticationforallfiles.HDFS
comprisesof thenamenodeanddatanodes.HDFSworksbasedonamaster-slave
architecture.AHDFSclustercontainsasinglenamenode,whichisamasterserver
thatconductsthefilesystemnamespaceanddirectoriesintheformofhierarchy.Data
nodecontainstwofiles.Thefirstfileismadeupofdataandthesecondfilecomprises
ofblock’sgenerationstamp(Hussainetal.,2019).

3.1.2. YARN (Yet Another Resource Negotiator)

YARNhasbeenprojectedastheresourcemanagementframeworkofHadoop.Hadoop
Yarn ensures effective management of the resources. The purpose of the resource
managementtechnologyistopartitionsystemresourcestovariousapplicationsrunning
inaHadoopcluster.Itisalsousedtoscheduletheconductoftasksondifferentparts
ofclusters(ElHanafietal.,2019).YARNisthecentralresourcethatwasusedby
Hadoop. It traces the cluster nodes and all relevant processing operations. YARN
permitsHadooptoperformoperationalactivitieswithoutnecessityofbatchtasksto
finish.Also,ithasfourfundamentalcomponentsthatareResourceManager,Node
Manager,ApplicationMasterandContainer(Baigetal.,2019).

3.1.3. MAP REDUCE

MapReducewassuggestedbyGoogleforthefirsttime.Themapfunctionfiltersthe
datatobeprocessedandtheReducefunctionreturnstheanalysisofthedataprocessing
asaresult.Whentheygettogether,MapReducesystemwasappeared(Karabayand
Ulaş,2017).Forprocessingbigdata,MapReduceisawell-knownmethodtoperform
distributed storage and parallel computing. MapReduce is a programming model
andanassociatedimplementationforgeneratingandprocessingbigdatasetsandis
convenientforsemistructuredorunstructureddata(Dhayneetal.,2019).

TheMapReduce,isusedtoprocesslargedatafilesinHDFS,itusestwofunctions
forprocessingdata.Mapfunctionisusedtoanalyzeandfilterthedata,andtheReduce
functionisusedtogetresultsfromthedata(Demirci,2018).

4. SoMe APACHe HADooP TooLS

4.1. Apache Spark
Apache Spark is a big data frame for the quick processes of datasets on various
workloads. It can deal with interactive, batch, iterative and streaming data. Spark
isacceptedas100timesfasterinmemoryand10timesfasterondiskthanHadoop
which is oneof themost famousbigdata environments (Alghunaimet al., 2019).
ApacheSparkstoresandprocessesdatainmemory.Sparknotonlyprocessesdata,
butalsoprovidesSparkMachineLearning(MLlib)formachinelearning,GraphXfor
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graphicprocessing,SparkSQLcomponents forSQLsupportandSparkStreaming
forstreamingdata(Figure6).Italsooffersthepossibilityfordevelopingwithusing
languages suchasR,Scala Java,Python.Thus, theymake theapplicationprovide
greatconveniencefordevelopment(Demirci,2018).

4.2. Apache Storm
Stormisanopensourceframeworktoanalyzebigdatainrealtimeanditisconsisted
ofspoutsandbolts.Inastormprogram,acombinationofaspoutandaboltiscalled
topology.Spout canproducedataor installdata froman input andBoltprocesses
inputstreamsandgeneratesoutputstreams(Benhlima,2018).ApacheStormisanother
optionforusingthesubstituteofHadoopMapReducewhenweneedreal-timeand
heavyprocessing.Thereby,whenouranalyticsolutionisexpectedtoprocesshuge
data as fastly, Apache Storm is the best performer for presenting such solutions
(Harerimanaetal.,2018).

4.3. Apache Cassandra
Cassandra isanApacheproject, it isbuiltonadistributeddatabasesystem. Ithas
NoSQLsystemanditisdevelopedbyFacebookforinboxsearching.Ithastwomillion
columns in a single row. It is highly scalable, accessible, robust and reliable and
haszeropointoffailure.CassandraisusedbyseveralcompaniessuchasFacebook,
Twitter,andAmazon.Itisinapplicable,iftheuseofdataaggregationoperation,sub
query,andjoinoperationsareneeded(Baigetal.,2019).

4.4. Apache Flink
FlinkisaframeworkforallcomponentsofHadoopeco-systemanditistheframework
forStreamingdata.Ithasmanyadvantagessuchasprocessingofdatawithoutlatency
andsolvingthememoryexceptionproblem.Flinkalsointeractswithlotsofdevices
thathaveseveralstoragesystemsforprocessingthedata,anditalsooptimizes the
programbeforepractice(Kumaretal.,2019).

4.5. Apache Zookeeper
Zookeeper can be used by different applications to coordinate the distributed
processingofHadoopclusters.Itmaintainsthecommonobjectsneededinlargecluster

Figure 6. The ecosystem of Apache Spark [Adapted from Spark, n.d.]



International Journal of Big Data and Analytics in Healthcare
Volume 5 • Issue 1 • January-June 2020

12

environments,includingconfigurationinformationandthehierarchicalnamingspace.
Zookeeperalsoprovidesthereliabilityofapplication.Ifanapplicationmasterdies,
Zookeepergetsinvolvedtocreateanewapplicationmastertobeabletokeeponthe
tasks(KumarandSingh,2018).

4.6. Apache Hive
ApacheHiveisadatawarehousesystem,itisformedbyFacebookinordertoease
theusageofHadoop.

Ithasaninteractiveinterfacewithavarietyoffunctionsthatareusefulfordata
analysisandalso,itismostlyusedforstructureddata.Thecollecteddataisstored
inastructureddatabasethat iseasyandunderstandableforallusers.ApacheHive
database isadministratedwithaHQLlanguage thathas thesamesyntax likeSQL
language.HQLtransformsqueriesintoMapReducejobsthatareprocessedlikebatch
tasks(Bahrietal.,2018).Hiveisadatawarehouseframework,itisusedforquerying
anddataanalysisonHadoopeco-systemanditisdevelopedbyApache.ItusesHiveQL
thatissimilartoSQL,tomanageandquerystructureddata.Hive’smostimportant
propertyisitsconvenienceabouttranslatingthewrittencodes.Thecodesarewritten
inHiveandtheyareconvertedintoJavaMapReducecodesatthebackground.Because
ofthisproperty,thereisnoneedtolearnJavaprogram(KarabayandUlaş,2017).

4.7. Apache Kafka
ApacheKafkaisadistributedstreamingplatformthathasthreekeycapabilities.These
arepublishingandsubscribingstreamsofrecords,storestreamsofrecordsbyafault-
tolerantwayandprocessing streamsof recordswhen theyhappen (ApacheKafka,
n.d.).ApacheKafka is the storageplatform fornon-structureddata.Thisplatform
isfrequentlyusedinreal-timedataprocessinganditcanadjusthowmanydaysof
datawillbekeptinthetopicwithbasedonthegivenconfigurations.Owingtothis
configuration,thedatathrownintoKafkaenvironmentwillnotoccupyanonessential
spaceinthesystemafterprocessing(Özer,2019).

4.8. Apache Pig
ApachePigisa large-scaledataanalysisplatformbasedonHadoopeco-system.It
ensuresa languagecalledPigLatin thathassimilar featuresasSQLlanguage.The
complierofPigLatinturnsSQL-likedataanalysisrequestsintoaseriesofoptimized
MapReduce transactions. Apache Pig offers easy operations and programming
interfaces for massive, complex data-parallel computing. For Apache Pig’s main
structureandrunningprocessitcanbesaidthatitjustlikeHive(YuandZhou,2019).

4.9. Mahout
MahoutisanopensourcemachinelearninglibrarywhichisdevelopedbyApache.
Mahout can be added on top of Hadoop for performing algorithms by way of
MapReduce. Also, it is designed to study on their platforms. It has the advantage
ofproviding scalableand influent implementationof large scalemachine learning
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applications and algorithms. Mahout library ensures to use analytical capabilities
andmultipleoptimizedalgorithms.Forinstance,itofferslibrariesforclassification,
clustering,frequentpatternmining,collaborativefilteringandtextmining.Besides,
additionaltoolsinvolvedimensionalityreduction,topicmodeling,textvectorization,
similaritymeasures,amathlibraryandmorethanthis(Oussousetal.2018).

5. oTHeR BIG DATA ANALyTICS TooLS /PLATFoRMS

SAP HANAwasdiscoveredbySAPcompanytoprocessbigdatainrealtime.Itprovides
afastoperationbyusingthein-memorydatabasetechnologythatcontainscontinuously
increasingbigdata.Owing to its in-memory technology, ithas theability tomake
big,instant,comparative,fastdecisionsandtoanalyzeinrealtime.SAPHANAis
notjustasoftwarethatperformsdatacontrol,analysisandintegrationprocesses,also
withhardwareitisabundleddataplatform(KarabayandUlaş,2019).

BigML,isascalableandprogrammablemachinelearningplatformthatensures
several tools to perform machine learning tasks such as classification, clustering,
regression,associationrulesandanomalydetection.Itcanintegratethepropertyof
machinelearningwithcloudinfrastructuretobuildcost-effectiveapplicationswith
highflexibility,reliabilityandscalability(PalanisamyandThirunavukarasu,2019).

KNIME is called as Konstanz Information Miner, it is an open source tool for
data analytics, integration and reporting platform. It integrates different elements
fordataminingandmachinelearningthroughitsmodulardatapipeliningconcept.
Its graphical user interface allows the assembly of nodes for data pre-processing,
datamodelling,datavisualizationanddataanalysis.Since2006,ithasbeenwidely
usedinpharmaceuticalindustryresearches,butnowitisalsousedindifferentareas
likehealthcaresystems,customerdataanalysis,financialdataanalysisandbusiness
intelligencesystems(Sampathrajan,2018).

6. DISCUSSIoN

In this chapter, it is aimed to present a specific information to the researchers by
examiningthestudiesonbigdataanalysisinthefieldofhealthcare.Theapplication
ofbigdataanalyticsinhealthwerereviewed.Themoststrikingofthesestudiesare
triedtobesummarized.Ithasbeenobservedthatthestudiesofbigdataanalyticshave
been conducted on many different health problems (cancer, neurological diseases,
etc.).Howbigdataisdefinedinvarioussourcesisgivenandalsobigdatastudiesin
thefieldofhealthinSiliconValleyarementioned.

Thestagesofbigdataanalysisandbigdataanalyticsappliedinthefieldofhealth
arespecified. Inaddition,variousbigdataanalyticsplatformsarementioned.The
numberofpresentedstudies,theutilizedtoolsandplatformsthatcanbeusedforbig
dataanalyticsisquitehigh.ThischapteralsofocusesonHadooparchitecture.Some
componentsoftheHadoopeco-systemhavebeenstudiedunderseparatetitles.Itis
clearlyseenthatbigdatahasgrownandcontinuesgrowingwithanincrediblerate
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untiltoday.Therefore,itcanbesaidthatthestudiesinbigdataandbigdataanalytics
willcontinuetoincrease.

7. CoNCLUSIoN

Thischapterpresentsabrief approachonbigdataandbigdataanalyticsandalso
abouttheirrolesinhealthcaresystem.Adefiniterangeofscientificresearchesabout
bigdataanalyticsinhealthcaresystemismentioned.

ApacheHadoopeco-systemhasbeentriedtobeexplainedbecauseit ismostly
usedasbigdataanalyticsforlotsofstudies.ItscorecomponentsHDFS,YARNand
MapReduceareexplainedandalsosomeHadooptoolsusedasbigdataanalyticssuch
asSpark,Storm,Mahout,Pig,Hiveetc.areexamined.Moreover,aglanceistaken
oversomeofthebigdataanalyticstoolsorplatformsapartfromHadoopeco-system.

Thischapterprovidesanopinionofhowhealth(medical)bigdatacanbeused
asasourceforbigdataanalytics.Themainaimbehindthischapteristoassistthe
researchersorexpertstoprovideanideaandunderstandaboutbigdataanalyticswhich
canbeusedforsolvingseveralhealthproblems.

Thebigdataanalyticsinhealthcaresystemcanbesaidthatisintheearlystage
of itsevaluation.For this reason,somehandicapsandproblemscanhappen in the
field of application areas. Each one of the presented developments about big data
analyticscanprovidemuchbetterideasforsomeimportantissuessuchas;accurate
classificationofadisease,quickdecisionmakingforasicknessandearlydiagnosis
ofdifferenthealthproblems.
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