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InformationsystemshavelongmovedtoWebwithconcomitanteffectonaflockofassociatedaspects,
someofwhichareWebtechnology,semantics,applicationdomain,organization,distribution,storage,
access,informationassuranceanddevelopment.Thepracticeoneachofthoseaspectshasindependently
evolvedovertimemoreorlessequally,yetsome,suchas,analytics,securityandclouddominancehave
playedmoreofanimportantpart.So,itistimelytocollateacompendiumforreadyreferencedisplaying
thestateofartonWeb-basedsystems.

Web-basedsystemsaresoftwareapplicationinfrastructuresuitesaccessibleviaaWebbrowserover
anetworkconnectionusingHTTP.Theycontainassortedsetofwell-evolvedtoolsinvolvingprograms,
storage,communicationandprotocolsmoldedtogether toprovideintegratedfunctionality(Collis&
Moonen,2009).ThemostvisiblesideofaWeb-basedsystemwouldbetheapplication.AWeb-based
applicationrunsinsideaWebbrowser,yetitmayaswellbeaclient-basedone,thatis,asmallpartofthe
programisdownloadedtoauserterminal,beitaPC,padorsmartphone,butprocessingisdoneover
theInternetonaremoteserver.Web-basedapplicationsareoftencalledasWebapps.Someexamples
arelightapplicationssuchasFlashgames,onlineutilitiesascalculatorsandcalendars;Webservices
suchasWebEx,eBay,andInternet(electronic)banking.Theapplicationspectrumfurtherextendsfrom
Web-basedwordprocessorsandspreadsheetapplicationstoDropboxandlikes,andwebemailservices
suchasGMail,andYahoo,aswellasmoreintensiveenterpriseinformationandmanagementsystems.
Andlately,thecloudizedversionsofthosementionedwhereusuallythedifferenceisnotnoticeableby
theuser.

Asimplesearchon“web-basedsystems”returnedmorethan221millionresultsonGoogle.Ubiquity
ofWeb-basedsystemsisnosurprisegiventhesignificantadvantagesavailed,suchas,streamliningand
improvementofbusinessprocesses,providingcrossplatformcompatibility,securelivedata,reducedcosts,
beinghighlyaccessible,highlydeployable,easilymanagedandupdated.Complementedbyadvances
insecurityandtechnology,web-basedsystemshavebecometheinformationmainstayofbusinesses,
governmentorganizations,andsocialstructureofthesociety.

Assystemsmovedintothe“web-basedworld,”informationsystemsdevelopmentunderwentaradi-
calshift(Harindranath&Zupancic,2002).Ataboutthistimetwoimportantconceptswererecognized
attheoutcomeofdevelopmentsthattookplace.Thefirstistheterm‘WebEngineering’;itcametobe
pronounced“takinginspirationfromsoftwareengineering”andin“anexplicitacknowledgementofthe
multi-dimensionalnatureofWebapplications”duetotheneedtomanagediversityandcomplexityof
Webapplicationdevelopment(Murugesan&Deshpande,2001).ThesecondistherealizationthatWeb
hasbeenforpeopletoreadandinterpretandnotformachines;thatis,theWebcontentusedbyhuman
beingswasnotequallyunderstandablebyprogramsandthat‘thedata’wasnotavailableonitsownsake
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asitcameattachedtoitsprogram.“AnewformofWebcontentthatismeaningfultocomputers”would
belikelytofoster“arevolutionofnewpossibilities,”thatiscalled“TheSemanticWeb”(Berners-Lee,
Hendler,&Lassila,2001).Thenon,anewgenreofWebtechnologyfollowedthatisstructuredbyspe-
cificlinguisticexpressionsbasedonnewstandardlanguages.Therecamecommunallyrecommended
specificationsofResourceDescriptionFramework(RDF,https://www.w3.org/TR/rdf-primer/)andWeb
OntologyLanguage(OWL,https://www.w3.org/TR/owl-features/).Subsequently,manyothersfollowed
thisfirststeptowardsredesigningtheWeb-basedWorldthroughconsensus-builtcommunitystandards
(https://www.w3C.org).

TheeuphoriacreatedbysemanticWebinitiativeledtopropositionofaproperscientificbasefor
‘Web’inparticularandWeb-basedsystemsingeneral,thatis,atransitioningtoa‘WebScience’.

Significant research must still be done to be able to engineer future successful Web applications. We 
must understand the Web as a dynamic and changing entity, exploring the emergent behaviors that arise 
from the “macro” interactions of people enabled by the Web’s technology base. We must therefore un-
derstand the “social machines” that may be the critical difference between the success or failure of Web 
applications and learn to build them in a way that allows interlinking and sharing. (Hendler, Shadbolt, 
Hall, Berners-Lee, & Weitzner, 2008)

Webscienceistakenbymanyasanenlighteningvisionandengineeringinitiativetowardsbuilding‘the
KnowledgeSociety’(Lytrasetal.,2009).Byallmeans,thevisionandthedriveassociatedwithitare
stillprevailingtoday.

Web-basedsystemsweredevelopedusingstaticHTMLpages.Thetechnologyadvancedtorespond
theneedforattractive,changing,interactive,andadaptivepresentationsthroughnewandevolvedtools
suchasHTML5andCSS,client-sidescriptinginJavaScript,XMLandAjax,applicationdevelopment
usingPHP,ASP.NETinC#,JavaServerFaces(JSF),Angular(https://angular.io/)andcomparableoth-
ers.Itbecamepossibletoaddressuserneedsfordynamismthroughadaptivebehaviorembeddedinto
theWebpagessuchasadaptivesystems(Wade,Ashman,&Smyth,2006),userself-servicesystems
(Cooper,Lichtenstein,&Smith,2009),ande-commerce(Oliver,Livermore,&Sudweeks,2009) to
nameafew.Theevolutionofexistingtoolsandtechniquesaswellasgenerationofbrandnewonesused
forcreatingdynamic,responsive,collaborative,adaptive,andsemanticorientedWebapplicationshas
beencontinuingeversince.

Web-basedsystemshavebeenpickedupasprimeinformationsystembyalmostallwalksoflife,study,
science,business,government,andenterprises.Byandlarge,education,beitinscienceorinpractice,
wasoneoftheearlyfieldsofstudythatpickedupinformationtechnology,Web,andWeb-basedsystems
asearlyas1997(Khan,1997;http://badrulkhan.com/;Goeller,1998).Thedriveisstillcontinuingalso
incorporatingsemanticmodelling,metasystemsandmetacognitiontonameafewtopics(Elçi,Elçi,
&Çelik,2016;Elçi,Vural,&Elçi,2017;Railean,Elçi,Çelik,&Elçi,2015;Railean,Walker,Elçi,&
Liz,2016),questionchainlearningmechanism(Zhang&Chu,April2016),andMassiveOpenOnline
Courses(MOOCs,http://mooc.org/;http://moocs.com/about/).

Another important earlyadaptorofWeb-based systemswas thee-healthandhealthcare related
sectors,forexampleforclinicalstudies(Veerbeek,Voshaar,&Pot,2012),diseasesurveillance(Choi,
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Cho,Shim,&Woo,2016),personalhealthrecords(MarkleFoundation,2003;Wang&Dolezel,2016).
LetmealsomentionProtégé(https://protege.stanford.edu/),thebestontologyeditorthereisoffering
asuiteoftoolstoconstructdomainmodelsandknowledge-basedapplicationswithontologies,which
wascreatedinamedicalschoolasPhDthesiswaybackin1988!

MovingtocloudtechnologyuseforWeb-basedsystemsandconcomitantevolutionofInternetof
Things,WebofThings,bigdataandtheuseofanalyticsappear tohavealreadycreatedaseriesof
disruptinginnovations.Itissurethatbigdataandanalyticswillcarveabignicheineveryone’sfuture
(Elçi,2016,2017).

OBJECTIVE OF THE BOOK

Thisbookprovidesasampleofrelevanttheoreticalframeworks,currentpracticeguidelines,industry
standardsandthelatestempiricalresearchfindingsinweb-basedsystems.Chaptersarewrittenbyprofes-
sionalswhohelpedimproveunderstandingoftheissuesandtheirstrategicroleinwhereverWeb-based
applicationsystemshavepenetrated.

TARGET AUDIENCE

ThetargetaudienceofthisbookisprofessionalsandresearchersworkinginthefieldofWeb-based
information systems in industry, commerce, education, health, government and research in various
disciplines,e.g.enterpriseapplication,socialnetworks,informationtechnology,semantictechnology,
analytics,andknowledgemanagement.Thebookaswellprovidesinsightsandsupportforexecutives
concernedwiththemanagementofWeb-basedsystemsindifferenttypesofapplicationenvironments.

ORGANIZATION OF THE BOOK

Thebookisorganizedintofoursectionscontainingtotally20chapters.

Section 1: Engineered Web Now!

Section1introducesweb-basedsystemsassophisticatedsoftwareenvironmentsaccessibleviaaWeb
browseroveranetworkconnectionusingHTTP;and,goesaheadcoveringsamplecasesofWebengineer-
ing.SampledinthissectionaretheChapters1through6.Abriefdescriptionofthesechaptersfollows.

Chapter1proposesalogicalarchitecturalmodelofWeb-basedenterpriseapplicationdevelopment
andevolvesalifecycleaddressingmanychallengesfaced,visually,relatedtosystemautomation,se-
curity,harmonizingdata,integrationofdataandapplication,userdemands,selectionoftechnology,
internationalization,soon.Alsoaddressedistheskillsetrequiredandchallengesfacedfordeveloping
Web-basedenterpriseapplications.

Chapter2suggestsalifecyclemodelbasedonservice-orientedarchitectureandshowsstepstoin-
tegratewebapplicationsusingtheWebservices.
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Chapter3presentsanenhancedframeworkthateasestheprocessofintegratingtagsoftwareinto
webapplication.Theframeworkaddressesissuesinrequirementelicitation,development,testing,and
updatingphases.

Chapter4identifieschallengesandbestpracticesinmainapproachesandprinciplesadoptedbyweb
designande-businesscompaniesincreatingimmersiveuserexperiencesthroughseveralstructuredcase
studyinterviewsvis-à-visdesignofWebandmobileapplications.

Chapter5outlinesanewapproachtoautomaticallydetect learner’s thinkingandlearningstyles,
consideringtheymaychangeovertimeinanunexpectedandunpredictableway.Thisapproach,based
ontheFelderLearningStylesModelandHermannthinkingstylesmodel,aimsatfacilitatingAdaptive
SocialNetworkSite(ASNS)inordertoincreasetheefficiencyinWeb-basedlearning.

Chapter6presentsseveralusecasesofthe“WebinyourPocket”(WiPo),offlineaccesstopre-curated
Webresources.TheimportantWiPousecasesconsidered,namely,tourism,health,&searchandrescue,
demonstratethepotentialofWiPo.

Section 2: Web of Things and Semantics Employed

Section2introducesthedataavailedthroughInternet/WebofThingscasesandhowtomakesomesense
ofitforuseinWeb-basedinformationsystems.SampledinthissectionaretheChapters7through10.
Abriefdescriptionofthesechaptersfollows.

Chapter7addressestheneedtoscheduletheoperationofhomeappliancesinordertoreducethe
electricitydemand, thuscost,ofhomesbyHomeEnergyManagementSystem(HEMS).Thisstudy
considersextractingvaluablesequencepatternandassociationrulesfromlargeamountsofrawdata
generatedbyin-housesensors.Suchknowledgeminingdiscoveringusefulfindingsonresidentbehavior
helpsHEMSmanaginghomeapplianceelectricitydemand.

Chapter8evolvesasemanticapproachformonitoringanddevelopmentoftrainingprocessesfor
individualswithAutisticSpectrumDisorder(ASD)alongwithsupportingtheseprocessesandextend-
ingthem.The“InstructiveActivitySuggestionSystem”(IASS)providesanagent-basedinstructiveand
educationalactivitysuggestionsystemforchildrenandtheirparents.

Chapter9examinesadoptionofever-growingWebofThingsinhealthcaredelivery,asamodalityto
changehowhealthcarecanbeaccessedimprovingthequalityoflife.Therearegoodreasonstoanticipate
thatthehealthcaresectorwillovercomeobstaclesandprogress,takingpositivestepstoembraceIoT/
WoTtechnology,albeitataslowerpacethaninothersectors.

Chapter10proposesanovelapproachcontributingto thefieldof temporal informationretrieval
area.Thisapproachconcernsclassifyingqueriesonthebasisofqueryeventtime,thatis,detectionof
temporalclassesonthebasisofquerytemporalprofileinordertodeducequeryintent.

Section 3: Semantic Technology Forward

Section3looksintotheoryandpracticeofthewebbeyondWorldWideWebandintroducessemantics-
basedoperatingmilieu.Sampledinthissectionarethechapters11through16.Abriefdescriptionof
thesechaptersfollows.
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Chapter11presentsanewapproachfortheontologyalignmentchangeproblem.Itproposesafor-
malframeworkconsistingofanumberofphasesinordertofacilitatecaptureofontologychangefor
maintainers.Theframeworkevolvesalignmentmaintainingconsistencywithaminimalofchange,and
permitsmaintainersvalidatethenewalignment.

Chapter12presentsanewintegrationsystemforheterogeneousdatainaP2Penvironment,called
MedPeer.Thesystememploysamethodforfindingsimilaritiesbetweenlocalconceptsindatasources
andthoseofdomainontologythroughaglobalsimilaritymeasure.Thetoolallowsdealingwithcon-
ceptscontextswheretheneighborhoodusedisnotlimitedtodirectlinksofconceptsbutgoesfurther
byexploitingindirectones.

Chapter13proposesacomprehensiveapproachforschemaversioninginτXSchema-basedmulti-
temporalXMLrepositories.Theapproachallowsdesignerschangingthetemporalschema,theconventional
schema,andtheirlogicalandphysicalannotations.Thisthencorrespondstosupportingtransaction-time
schemaversioningoftemporaldata.

Chapter14providesageneraloverviewofa frameworkforsemanticWebservicesdiscovery. It
showsdifferentkindsofagentscomposingtheproposedarchitectureandhowtheyareorganizedin
usingcommunication,servicesdescription,semanticmatchingalgorithm,satisfyingqualityofservice
requirements,andintegrationofuserprofileinservicesdiscoveryprocess.

Chapter15discussesWebservicescompositionatbothdesignanddeploymenttimeconsidering
bothFunctionalRequirements(FRs)andNon-FunctionalRequirements(NFRs).Thisworksuggestsa
completeapproachconsistingofmodelingNFRsasscopesanddefiningtheirinterdependencies,per-
formingacompositionwithassociatedFRs,andverifyingtheconformanceofgeneratedresultaccording
touser’srequirements.

Chapter 16 advances a novel approach in building patterns-based semantic mashups. Recogniz-
ingkeychallengesofsemanticcompositionofWebservices,suchascreationand/ormodificationof
workflows,computingsimilaritiesbetweendata invariousservices,andautomatingconstructionof
enhancedcompositeapplication,thischapterthusenhancestheintegrationqualityofdataandservices
ingeneratingmashupapplications.

Section 4: Analytics to the Rescue?

Thefinalsectionof thebook, recognizing theneed todealwithknowledgerecoveryfrommultiple
semi-/un-structured data sources without pre-specified clear semantics, thus, looks into essentially
statisticalapproaches.SampledinthissectionaretheChapters17through20.Abriefdescriptionof
thesechaptersfollows.

Chapter17providesabriefintroductiontosocialnetworkanalysisandoutlinesadvancementaswell
aslimitationsonsomerecenttopicshighonpopularity,suchas,influenceanalysis,communitydetec-
tion,andlinkprediction.

Chapter18presentsaworkingmodelofnamed-entitydisambiguationtechniquesandmappingenti-
tiestocorrectmatchesin,forexample,DBpedia.Alsoconsideredarethedifficultiesintheextracted
named-entityconnectingprocedure.

Chapter19discussesaDynamicQuotaCalculationSystemfordynamicallyallocatingandcharg-
ingusageinMobileDataCommunicationSystems.Thisapproachusestwocascadedroutines:Self-
OrganizingMapclusteringbasedonaSlidingWindowfollowedbyMarkovChainroutine.Thisway,
optimalquotaarrangementinthecurrentsystemandmaximumefficiencyinsignalizationareachieved.
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Chapter20investigateseffectiveandefficientwaystocarryouttextminingandsentimentanalysis
onrealdatasetsforarealbusinessissue.Theoutcomeofthiswork,whichisaninnovativecustomer
ratingframeworkmergingtextclusteringandsentimentscoring,producesinterestinginsightsthatcould
beusedforfurtherresearchandinotherbusinesses.

Atilla Elci
Aksaray University, Turkey
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