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ABSTRACT

This article reviews the literature in the search for the theories and perspectives of knowledge
discovery and data visualization. The literature review highlights the overview of knowledge
discovery;KnowledgeDiscoveryinDatabases(KDD);KnowledgeDiscoveryinTextualDatabases
(KDT);theoverviewofdatavisualization;thesignificantperspectivesondatavisualization;data
visualizationandbigdata;anddatavisualizationandstatistical literacy.Knowledgediscoveryis
theprocessofsearchingforhiddenknowledgeinthemassiveamountsofdatathatindividualsare
technicallycapableofgeneratingandstoring.Datavisualizationisaneasywaytoconveyconcepts
inauniversalmanner.Organizations,thatutilizeknowledgediscoveryanddatavisualization,are
morelikelytofindbothknowledgeandinformationtheyneedwhentheyneedthem.Thefindings
presentvaluableinsightsandfurtherunderstandingofthewayinwhichknowledgediscoveryand
datavisualizationeffortsshouldbefocused.
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INTRODUCTION

Knowledgediscoveryisadata-intensiveprocessthatallowsforfindingpatterns,trends,andmodels
(Congiusta,Talia,&Trunfio,2008)inabroadrangeofsources,suchasrelationaldatabases,images,
and texts (Wanderley, Tacla, Barthès, & Paraiso, 2015). Current database technology involves
processingalargevolumeofdatainordertodiscovernewknowledge.Manymethodsconcerning
knowledgediscoveryhavebeenproposedtofindusefulinformationandtodiscoverusefulknowledge,
suchasdecisiontrees,Bayesianbeliefnetworks,evidencetheory,roughsettheory,fuzzysettheory,
kNN (k-nearest-neighborhood) classifier, neural networks, and support vector machines (Wu,
McGinnity,Prasad,&Bell,2009).

Datavisualizationisacollectionoftechniquestranslatingdatafromitsnumericformattothe
graphicpresentationforvisualimpact(Zhu,Hoon,&Teow,2015).Datavisualizationisthemodern
technology that provides pictorial descriptions of results from computations (Leng, Rhyne, &
Sharrock,2012)andiscloselyconnectedwithdataanalysisapproaches(Mehlanetal.,2013).Data
visualizationtransformsdataintoinformation,andvisualizationconvertsinformationintopicture
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formsandcreatesgraphicimagestoexpressthemeaning(Ursyn,2015).Newtechnologiesofferedby
modernbrowsersgreatlyincreasethecapabilitiesfordatavisualizationontheWeb2.0(Mwalongo,
Krone,Reina,&Ertl,2016).

This article is based on a literature review of knowledge discovery and data visualization.
Theextensiveliteratureofknowledgediscoveryanddatavisualizationprovidesacontributionto
practitionersandresearchersbyexplainingtheadvancedissuesofknowledgediscoveryanddata
visualizationinthedigitalage.

THeOReTICAL AND PRACTICAL ReVIew OF THe LITeRATURe

The literature review indicates the overview of knowledge discovery; Knowledge Discovery in
Databases (KDD); Knowledge Discovery in Textual Databases (KDT); the overview of data
visualization;thesignificantperspectivesondatavisualization;datavisualizationandbigdata;and
datavisualizationandstatisticalliteracy.

Overview of Knowledge Discovery
Efficientknowledgediscoverycanbeachievedbyintroducingdomainknowledgeofexpertstothe
creationofbusinessaction(Yada,2004).Thereisanurgentneedforeffectivemethodstoextract
unknownandunexpectedinformationfromdatasetsofunprecedentedlylargesize(e.g.,millionsof
observations),highdimensionality(e.g.,hundredsofvariables),andcomplexity(e.g.,heterogeneous
data sources, space-time dynamics, multivariate connections, spatial relations, and interactions)
(Mehenni,2017).

Machine learning is an approach of knowledge discovery, whereby autonomous algorithms
areutilizedforacquiringknowledgetowardenhancingtheorganizationoftheknowledgeobtained
(Tecuci&Kodratoff,1995).Oneimportantstepinapplyingmachinelearningtechniqueistodecide
aneffectiveknowledgerepresentationschemeforboththetrainingdataandtheknowledgeextracted
(Chen,Khoo,Chong,&Yin,2014).Knowledgerepresentationinvolvesthemodelingofknowledge
in the explicit schemes that promote the acquisition, learning, manipulation, and application of
knowledge(Chenetal.,2014).Theseschemesincludemathematicalexpressions,predicatecalculus,
conceptualgraphs,frames,scripts,objects,semanticnetworksandproductionrules(Chong,Chen,
&Leong,2009).

Brainisthesoftconvolutedmassofnervoustissuewithintheskullofvertebratesthatisthe
commandingandcoordinatingcenterofthenervoussystemandtheseatofthought,memory,and
emotion(Kasemsap,2017a).Theselectionofbraintissueisachallengingtaskbecauseitisdifficult
todistinguishneuraltissuefromotherneighboringstructures(Uher&Burget,2012).Segmentation
isoftenveryimportantfortheevaluationofmedicaltreatmentanditssuccessforsomediseases,such
asforexpressingtheratiobetweenbrainvolumeandtheaffectedpartofthebrain.Extractedbrain
imagerepresentedbyvoxelscanbeusedtomeasureandmonitorthebrainvolumeintimeorforother
medicalpurposes.Inaddition,therelationshipbetweenhowbrainactivitiesrespondandlearningcan
beenhancedbybrainsegmentationtechnologywiththesupportofcloudcomputing(Chang,2014a).
Regardingknowledgediscoveryinthehealthcareindustry,thevisualizedthree-dimensional(3D)
modelcanhelpasurgeontoperformanoperationmoreaccurately(Uher&Burget,2012).

TheCloudComputingBusinessFramework (CCBF) isproposed tohelporganizationsgain
goodClouddesign,deployment,migration,andservices(Chang,Walters,&Wills,2013).TheIT
InfrastructureLibrary(ITIL)Version3(ITILV3)serviceframeworkprovidesthebestpracticein
ITservicemanagement(Hannaetal.,2009).Inaddition,ITILV3offersanadvancedframeworkfor
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