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.
Abstract:Thisexploratoryresearchofdatalakesinbigdatatimesisaprominenttopic
forbothacademiaandindustry.Oneofthemainmotivationsbehindisthatcompanies
needtocopewithmoredatathaneverbefore,andtheproblemsofhowtoanalyzeeven
how tostoredataarebecomingmoreandmorechallenginginmanyindustries.The
occurrenceoftheconceptofadatalaketomeetsuchbigdataproblemsisenlightening
andwillmostlikelybeconsideredinanyrelevantbigdatastrategy.Thisideaisstillonthe
waytoproveitselfoutandinevitablyitgivesrisetomuchattentionaswellasmuch
criticism.Luckily,moreandmorepositivevoicestowardsdatalakesareemergingand
givehighlyappreciationtotheconceptandevenproposesomeworkableandinnovative
suggestionstomakeimprovementtothepracticalimplementation.Thisstudyintroduced
basic background information ofdata lake implementation and can give valuable
suggestionsandinsightstopractitioners.Afterpresentingandsummarizingmostofthe
popularimplementationofdatalakesfrom dataprofessionals,threedifferentapproaches
wereintroduced.Alloftheseapproacheshavebothadvantagesanddisadvantages,and
companiesneedtoconsidertheirownbusinessneedsandrequirementstomakeawise
choice.

Keywords:DataLake,Implementation,Hadooo,DataVirtualization

Introduction

Asbigdataischangingpeople’slifeineveneveryaspectmoredisruptivelythanever

before,companiesarealsoinevitablygettingmoreandmoreinvolvedwithbigdata

challenges.Theyareexperiencingpressureofhandlingvariousincrediblyincreasing

amountsofdata,unstructuredandsemi-structured,integrationwithlegacydata,and

themostimportantthing,withwhattheirdatameansforbusinessandhowtheycan

managetousemoreefficientlyandeffectively.
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Figure1:DataLakeArchitecture

Ontheonehand,justasMr.BillSchmarzo,theCTO ofEMC
2

,mentionedinan

interview
10

that,peoplearebringing allkindsofbig datatechnologiesinto their

companiesandthenjustwaitthereformagictohappen.Buttherealityisalmost

negativeforthem.Companiestendtohaveamisunderstandinginthesensethatnew

technologiesstandforadvantages,competenceandvalue.However,aswecansee

from thesurveyresults,althoughcompaniesareindeedsettingouttogetpreparedfor

big data challenges,the results do notnecessarilygo to whatexactlytheyare

expectingfor.

Ontheotherhand,numerouskindsoftechnologiesareavailableforanyonetochoose,

withdifferentfeaturesandadvantages,whetherfreeorcommercial.Actually,some

companiesaresufferingfrom toomanyoptionstochoosefrom andarenotsureifthey

cancomeupwithacost-effectiveplanornot.Currently,thereareseveralvendors

offeringdatalake–relatedcommercialproductsandservices,suchasPivotal.What’s

more,thereisnotyetanyguidelineavailablefordatalakespractitionerstocarryouta

datalakeontheirown.

ThreeApproaches

Inthisresearch,threeapproachestogetadatalakeinanenterpriseareproposedand

brieflyintroduced,aimingatgivingsomehintsforpractitionerswheretostarttothinkif

theywantto bringinadatalake.Theideasofthesethreemethodshavebeen

discussedwithexpertssuchasDr.FlorianNeukart.

Companiesmayimplementadatalake,
✓viadatavirtualization;
✓completelydependonHadoop;
✓ throughcombinationofheterogeneousdatasourceseitheroptimizedfor

storingandprocessingunstructureddata(documentstores,keyvaluestores)

andstructureddata(traditionalrelationaldatabases).

Datalakesareuniqueinawaythattheycanstoreandprocessbothunstructuredand

well-structureddatasmoothly,unliketraditionaldatabasetechnologies.
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DataVirtualization

Thebasicideaofdatavirtualizationispullingtogetherdatawithoutconsolidatingitin

acentraldatawarehousephysically.Instead,anabstractvirtualdatalayeriscreatedin

ordertoconnectdistributeddatafrom disparatesourcesasifitisstoredinonecentral

commonplace.Obviously,theoriginaldataremainswhereitisandthereisnophysical

transportofdataatall,whiledataisvirtuallyconnectedtogethertosomeextent.

Figure2:DataVirtualization

Withdatavirtualization,companiesnowgetpossibilitiestoputalloftheirdata,maybe

allovertheworld,inonevirtualplace,actinglikeanenterprisedatalakeactually,with

thehelpofsomedatavirtualizationtoolsandtechnologies.Thismethodhasseveral

advantages.

Asnophysicaldatatransporthappens,thereishighpotentialinsavingcosts,
suchasforservers,maintenancecosts,licensingcostsforadditionaldata

marts and DWHs,savings related to operations,etc.Additionally,the

implementationisrelativelypainlessanditcangiveorganizationsfastreturn

oninvestment(ROI),comparedwiththetwootherapproaches.

Thismethodcanavoidresistanceofdataownershandingovertheirtreasure
sincecompanieshavenoneedtoaskthem to“donate”theirdata.

Itcanachievefastertimetobusinessintelligencereportandinformationdelivery,
sinceresearcherscanhavequickand easyaccessto data,viajustone
platform,withoutphysicallyconsolidating data,butabstracting datafrom
disparatesourcestogetafullview.

Thereareconcernsaswell,thatorganizationsshouldbeawareof.
Performanceproblem.Thisissaidtobethemostsignificantpitfall.Nonetheless,

itcanbeverymuchsolvedwiththrowingmoretechnologiesonit,together

withpropertuning.Relatedtechnologiescanbeoptimizationtechniques(refer

toSection2.6),in-memorycomputing.Theriseofcommodityserverscanalso
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helptoimprovetheperformanceofdatavirtualization.

Consistencyindataacrossallthesources.Companiesneedtomakesurethatthe
differentdatathattheywanttoaccessviadatavirtualizationshouldbetreated
definedconsistently.Thisisthefirstissuethatshouldbesettleddownbefore
usingdatavirtualizationtechniques.

It’sbettertostartingwithpilotinginsmallscaleprojectsthatcompaniescan
succeedon,andproveitout.Ifitcanwinsuccessandthencompaniescan
continuetogofrom thereandgrow.

AllinHadoop

AnotheroptionwouldbetobuildadatalakebasedonHadoop,whichmeansthatthe

powerofaHadoopclusterinordertostoredataofallkinds,thusbothstructuredand

unstructuredisleveraged.

Thismethod involvesmoving data into one Hadoop system physically,including

extracting metadata,loading,setting up new hardware,etc.With this approach,

organizationscangraduallyhavean enterprisedatalakethatbuiltonthewhole

Hadoop ecosystem,togetherwith its related vendors,providing manyadditional

functionalitiesandcapabilities.Forexample,Hadoopdatalakeshaveawidevarietyof

dataaccessapproaches,likespanningbatch,streaming,real-timeandinteractive,in-

memory,etc.

Hadoopdatalakesenablecompaniesto“storeeverything,analyzeanythingandbuild

whatyouneed”,asintroducedinanonlineopencourse
32

fordatalakes.Itmeansthat

companiescanstorealmostallkindsofdatainitsnativeform aswellasfullcontext

ofdataanditsusagelineage,whichcandefinitelyhelpcompaniestotapintomore

insightsaboutcustomerbehaviorsandhowtorunbusinessprocessmoreefficiently.

Gainingmoreandmoreraw datacanempowerthebusinesswiththedatainsights

required,sothebusinesscanbuildrightapplicationsupondatalakes,thenbringingin

moreinnovationandvalue,creatingnew andmoredata,pushingthedatacycleto

repeatitself.Tosomeextent,datalakesacceleratethespeedofthisstore-analyze-

buildcycle,viawhichcompaniescandolotsofanalytics,suchasin-databaseanalytics,

in-memoryanalytics,massiveparallelprocessing,etc.

Apartfrom thosepopularadvantagesshowedinSection2.4.2.4,Hadoopdatalakealso

hassomeotheruniquefeaturesdeservesattention.Firstly,itallowsfordifferent

industriestohaveadatalakethathasspecificanalyticapplicationstailoredforitsown

data need.Differentindustries (e.g.,healthcare,retail,telecommunications)even

organizationsmayhavedifferenttypesofdata(e.g.,sensor,clickstream,geographic,
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social,etc).Second,asHadoopallowsfordistributedstorageandeasyaccessibility,

Hadoopdatalakesarebecomingmoreandmorewelcomedinorganizationsthat

increasetheirexposuretomobileandcloud-basedapplications,InternetofThings(IoT)

.

Combined-approach

ThereisanotherchoiceforcompaniesthatwishtohaveaHadoop-baseddatalake

worksasa complementto theirEDWs,which meansthatcompaniescan store

unstructureddatainHadoopsystem whileremainwell-structureddataorotherlegacy

dataaswhereitis,whetherstoredinrelationaldatabaseormanagedbyothersuitable

storagetechnologies.AsshownintheresultsofQ18inthequestionnaire,halfofthe

respondentsdeclaredthattheircompaniesjoindatalakeswithEDWs.

Nevertheless,thisapproachisnotveryhandyduringimplementationandutilization,

comparedwithprevioustwoapproaches.Companiesthatadoptthisapproachneedto

come up with feasible solutions to some problems,which mean,they have

disadvantagestoovercome.Aspointedoutinthequestionnaire,thesedisadvantages

aremainlyrelatedtoprivilegemanagement,securityandaconsistentauthorization

concept.Ifdataarenotstoredinoneconsistentsystem,businessusersmayface

differentdataaccesscontrolissues.Theycannotreachthedatatheywantquickly.

BusinessImplications

Bringingadatalakeintoanenterpriseimplicatesmuchmorethanjusttechnicalissues.

Unlikecomplicatedissues,suchastechnologicalproblems,whichcangraduallybe

solvedbyvariousapproachesalongwithtime,complexissuesareonesthatare

humanrelatedandaremorelikelytoremainthestateswhattheyare,anddifficulttobe

solvedalongtimepassing,evenmaybecomeworseandworseifnoproperand

effectiveremedialmeasureistaken.Thesameistruefordevelopingadatalakeina

data-drivencompany.Thereasonsareasfollowing.

Firstly,theconceptofdatalakesactuallycallsforanewwaytothinkabouthowshould

peopletreatcompany’sdata,whetherviewingitaspersonalordepartmentalproperty

or,instead,thetreasureandvaluethatbelongstothewholeenterprise.Thisshould

entailaculturalchangethatrequirespeopletoshowopennesstowardswhattheythink

they should have the rightto possess,such as data orrelated professional

competence,butmayactuallybelongtothewholeenterprise.Whenbeingaskedto

shareinformationaboutwhattheyaredoing,how theyaredoingandwhatdatathey

own,peopleareoftenreluctanttodoso,duetobeingafraidoflosingjobsorvalueof
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theirownintheirorganization.Itisnotsurprisingtoseethatthesurveyresultsalso

showthisphenomenon,whichrevealingthatcompaniesarealwaysencouragingtheir

people to share data and knowledge butwillneverforce them to do so.This

organizationalculturalchange requires both time and efforts from the upper

managementandexecutives.

Secondly,duetotheneedtocouplewithbigdatachallenges,itseemslikethatdata

lakescanbeanicechoicetostartwith.However,asBillSchmarzopointsoutthat
3

,IT

peoplewouldbetter,firstly,convincethebusinesssidetocooperatewiththem,winning

theirsupportandunderstandingofwhat’sgoingonwithtacklingbigdata,andthen

proveitouttothebusinessguyswithbetterbusinessperformance.Inshort,itisnot

thatgoodforITtoplayalonehandinbringingindatalakesinanenterprise!Rather,IT

shouldgainthebusinesstobackitupandachieveanalignmentbetweenthem about

bigdatacounterstrategy.

Thirdly,there is notyetanybestpractice ofdata lakes available forreference.

Practitionersaretryingouteverydifferentmethodtoimprovethewholeecosystem for

datalakes.Althoughtheconceptofadatalakelooksverymuchappealing,companies

shouldneveroverlookitsaccompanyingpotentialrisksandpitfalls,atleasttillnow,

suchasdatagovernance,datasecurityandlegalissues,whichcanalsobeseenfrom

thesurveyresponses.Withoutgooddatagovernance,datalakescaneasilyendup

beingdirtyandunusable.Satisfyingdataqualityanddatalakesperformancearenot

thateasytoachieve,unlessgooddatagovernanceisguaranteed.Justlikethereal

naturallake,ifthereisnoguardertokeeptrackofthingslikewhofishedinthislake,

whopouredwhatintothislake,how manyfishersaretherecurrently,whatarethe

sourcesthatstream intothislake,etc,thenthelakewilldefinitelyendupbeinglike

dirtystillwaters.

Forthesamereason,datalakesissaidbetothepromisingbig“datawarehouse”to

holdallthecompanydata,consolidatedorraw data,somanagementworksuchas

keepingtrackofwhousedlakesandhowheusedaremorethancrucial.Notonlywe

need record data usage history butalso controldata access,achieving faster

authorization time forrequired differentdatasets,while highersecurity levelto

sensitivedata.Companiescantrytohaveaseparatedepartmentthattakesoverallthe

issuesrelatedtoenterprisedatalakes.Peopleinthisdepartmenthavetheauthorityto

grantordenydataaccesstoallrequests.Thisprocessmayrequirecompaniestogive

specialtrainingtotheirstaffsaboutlegalaffairsandprivilegemanagement.Insuring

securityofthecompanydata,bothinternalandexternal,isvital.Forinstance,customer

data is forsure sensitive butinformation aboutstaffs ofa company is also
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significantlyprivate,likehealthcaredata.Thisseparatedatalakedepartmentshouldbe

armedwithenoughknowledgeinsuchaslawandregulations.

.Amaturedatalaketakestimeand“cultivation”(BrianStein,AlanMorrison,2014).A

datalakewillgraduallymatureasuserinteractionanddatagovernanceperformance

growsandgetsbetter–theinteractionthatcontinuallyrefinesthedatalakeandthe

datadiscoverywillmakethelakemature.Inconclusion,theideaofadatalaketobe

onesingledatarepositoryfororganizationstoworkmoreefficientlywiththeirdatacan

beagreatsolutiontotacklethechallengesbroughtbybigdataproblems.Buildinga

smalldatalakefirstlyandthenfillingitinwithmoreandmorerawdata,togetherwith

whathavebeenbuiltalreadythereinthelakebytheuserswillmakethedatalakethe

mostpromisingtreasureandpropertyofanenterpriseinitsnearfuture.

Conclusion

Thetopicofdatalakesisnotjustatechnicalissue.Rather,italsohasrespectto

correspondingvitalbusinessimplications,from anorganizationalpointofview.Data

lakesdemandopennessfrom peopletowardsdatainacompany.Atpresent,people

tendtoview departmentalorothersensitivedataastheirownpossessionandare

oftenreluctanttosharedatawithothers.Besides,thisnewlakeconceptcallsforafar

moreadvanceddatamanagement,orsaydatagovernancemethods.Ifdataarewell-

structuredorinsmallsizeofamounts,thereisnoproblemswiththeconventional

approachesatall.Butonceintegratingallkindsofdatainonebiglakething,different

troublesarecomingout.Notwithstandingcreatingatransparentalikeatmosphere,in

anenterprise,betweenusersanddataisawesomeandenlightening,thesecurityand

legalissuesrelatedtodatalakesstillremainsvitalbuttroublesome,demandingmore

attentionandeffortsfrom uppermanagementtomakeanorganizationalcultural

change.
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