
DOI: 10.4018/IJSKD.2020010105

International Journal of Sociotechnology and Knowledge Development
Volume 12 • Issue 1 • January-March 2020


Copyright©2020,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



84

A Framework for Managing Big Data 
in Enterprise Organizations
Youssef Ahmed, Faculty of Computers and Artificial Intelligence, Benha Univ/ITCS, Egypt

Walaa Medhat, Faculty of Computers and Artificial Intelligence, Benha Univ/ITCS, Egypt

Tarek El Shishtawi, Faculty of Computers and Artificial Intelligence, Benha Univ/ITCS, Egypt

ABSTRACT

BigDatamanagementistrendingresearchthatseekstofindaframeworkthatwillgivesupportto
decisionmakersingovernmentsandenterprisesorganizations.Fortherapidgrowthofdata,dealing
withBigDatawithrespect tomanagementandfindingnewvalueshasdrawnattentionrecently.
Strategiesshouldbeestablishedtogetherwiththegoals,vision,andobjectivesofanorganizationto
manageBigData.Bigdatamanagementframeworksarethemaincomponentsfortheimplementation
ofBigDataservice.ManyorganizationsthatdealswithBigDatahavethreecriticalproblems,howto
manageBigData,howcanBigDatacreatenewvaluesreferencetoitsstrategiesandbusinessneeds,
andhowitcantakethecorrectdecisioninthecorrecttime.Inthisarticle,theauthorsproposeaBig
DatamanagementframeworkthatwillhandleallBigDataoperationbeginningwithcollectingdata
untilmakinganalysisandhownewvaluecanbecreated.Theproposedframeworkalsotakescareof
otherfactorssuchasorganizationstrategies,governance,andsecurity.
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1. INTRODUCTION

Overthelastfewyears,thevolumeofdataworldwidehasblownupwiththegrowinguseofvarious
digital devices that continuously generate massive amounts of structured or unstructured data,
resultingto“bigdata”(Amatriain,2013).Bigdatareferstorapidlyincreasingamountsofdatafor
whichtraditionalstructureddatabasemechanismsbecomeinefficientintermsofstorage,processing,
analysisandvaluecreation (Power,2011).Using theword“bigdata”hasspread tobe themost
commonspokenoverthelastyears.Whilepopulistinmanycases,thesewordsarerootedinthereal
worldandpracticeofbeingabletoextract,measure,analyze,createnewvaluesandinformationfrom
largerdataamount(Husseinetal.,2019).

Themostpopulardefinitionforbigdataisthe3Vs,whichrefertovolume,velocity,andvariety,
thisdefinitionwasproposedbyDougLaneyintheyear2001,inaMetaGroupreport.Inthisreport,
Laney(Laney,2001)identifiesthe3Vsasthemostandcommonchallengesinhugedatamanagement
andisnowadayswidelyusedtodefineBigData(Gandomietal.,2015).

Organizationsneedtomakethedataanalysisprocesstocreatenewvaluesandnewknowledge
fromthehugegathereddata.Newknowledgecreationwillbethemostimportantfeaturethatdecision-
makersneedtoknow,accordingtomarketingchallengesandorganizationstrategy(Tsengetal.,2018).
Managingbigdatawithdifferentdataformatsanddatavolumesarethemainbasisforcompetition



International Journal of Sociotechnology and Knowledge Development
Volume 12 • Issue 1 • January-March 2020

85

betweendifferentcompanies(Sumbalyetal.,2013).Whendatadefinedbyanumericalrepresentation
ofsomemeasurement,whichnowiseasybyusingavailabletechnologythatextractsdata,analyze,
andconvertitintoinformationandfinallyintonewvaluesorknowledge(Muliawatyetal.,2019).

Althoughmanyenterprisesorganizationsaretryingtodiscoverdifferentwaysofmanipulation
andutilizebigdatatohavetheabilitytocreatenewvaluesofitsownbigdata,manyorganizations
arefightingwithhowtocreatenewknowledgefromtheimportantamountofdatatheyalreadyhave
andtakingintheconsiderationitsvolume,velocityandvariety(Goes,2014).Indeed,simplydata
possessingavaluableresourcedoesnotguaranteethedevelopmentofvaluecreationintherequired
timetotakeafastandcorrectdecision.Anotherresearchby(Sirmonetal.,2007)definenewvalues
astheproratedamountofvaluethatissubjectivelyneededbyatargetuser,andthisobjectivemustat
leasttranslateandintroducedtotheuserinthesimpleandsuitableformattobereadableanduseful
intakingthecorrectdecision.

Decisionmakingisthemostimportantprocessinanyorganization.Theorganizationcanmake
orseparateonthetypeofdecisionstaken.Inanorganization,decisionsaretakenonadifferentlevel
startingfromtheoperationalleveluntilthestrategicallevel(Sivathanuetal.,2019).Onanydayinan
organization,manydecisionsaremade.Therearemanymethodological,processesandapproaches
tologicaldecisionmaking.Inanorganizationalcontext,mostofthecriticaldecisionsarenottaken
inamentalmanner.Behavioraldecisionmakingdependsonhowresponsiblepersonmakesachoice
andwhatarethefactorswhichimpacthiminthischoice(Sonyetal.,2019).

Themainchallengesthatfacetheenterprisesaremanagingdatasecurity,dataaccountability,
costsreductionofoveralldataoperationintheenterprise,dataqualityimprovements,newvalue
creation,takingacorrectdecisioninatimelymanner,andmatchingbetweenbusinessneedsand
dataprovided(Kumaretal.,2008).

Whenapplyingaframeworkformanagingbigdatainenterprises,therewillbesomesectors
affectedindirectlyduetotheactionsofstakeholders,suchasmarketandpublicneeds,whichdemand
thatorganizationsfocusonenvironmentalchangeandadaptation(Akteretal.,2016).Thismeans
thatorganizationsmustmakesomeinternalchangestofacethesechallengesaswellastrytotake
advantageoftheopportunitiesandbusinessneeds(Caietal.,2018).However,itisveryimportant
tonotethatorganizationsshouldkeeptrackdifferentresponsestrategiesdependingonapplyingthe
newenvironmenttoclimaterisks,theirsector,theirindividualcapabilities,andtheirleadership(El-
Kassaretal.,2019).

Therearesomeframeworksproposed tomanagebigdata,butnoneof themhasacomplete
frameworkthatcanhandleallthefactorsneededbyorganizationstomanagebigdata.Someofthem
focusedondatagovernancebutdidn’thandleorganizationstrategies,supportdecisionmakers,and
thetechnologyused.Otherframeworksfocusedondecisionmakingbutforgotthegovernanceand
organizationstrategies.Manyofthemdidn’tmentionthetechnologyappliedandhownewvalues
andanalysisprocesswillbedone.

The proposed framework handles all factors that affect big data application. It helps the
organizations to facilitatebigdataoperation, achieveorganizationobjectives andgoaheadwith
businessandmarketneeds.Theproposedframeworkgivessupportfordecisionmakerstotakethe
correctdecisionatthecorrecttime.Theproposedframeworkconsistsofeightlayers,thefirstfour
layersdealwithdatacollection,processing,analysis,newvaluecreation,presentation,andthedecision
supportlayer.Theotherfourlayersareorganizationstrategy,governance,security,andmonitorand
control.Eachoneoftheminteractswiththefirstdatalayer.

Thestructureofthepaperisasfollows:section2describesthemostfamiliarbigdatamanagement
frameworks.Thenacomparisonbetweendifferentdatamanagement frameworks ispresented in
section3.Theproposedbigdatamanagementframeworkwithdetaileddescriptionforeachlayeris
presentedinsection4.Thepaperisconcludedinsection5.
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