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ABSTRACT

Delivering government services using information and communication technologies has gained
greatsuccess,andraisedcitizens’needtoaccessthepresentedservicesinubiquitousways.Leading
governmentsandinstitutesinthisfieldhavealreadystartedtoinvestinthisfieldanddisputethatit
hasbeenovertwentyyearssincethepresentationoftheconceptofubiquitytherearenoadaptable
andreusableframeworksforcreatinglargeubiquitoussystems,sincethedevelopedonesweresmall
anddestinedtocreatespecificsystems.Inthisarticle,theauthorspresentadevelopmentapproachthat
combinesXPfastdevelopment,MDA’sautomateddevelopmentandeaseofmodifyingandupdating,
andthedomain-orienteddevelopmentthatallowsforthecreationofavirtualimageofgovernments
agencieswithafocusonactiveinvolvementoffuturesystem’susers.
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1. INTRODUCTION

ProvidinggovernmentservicesusingICTsprovedtobeveryeffective,projects in thiscourseas
e-governmentswereexceptionallypromising.Aftertheemergenceofubiquitouscomputingpresented
byWeiser(1991)intheearlyninetiesworldleadinggovernmentsinthefieldofe-government(The
UnitedNationsE-GovernmentSurvey2018)havestartedinitiativestowardubiquitousgovernments,
tosolvenoticedissuesandchallenges(Idoughi&Abdelhakim,2018),thoughuntilnowtherewere
nopresentedframeworkstoservethisshift.Whatweaddressinthispaper’swork,wherewemake
useofModelDrivenDevelopmentthemajortrendinsoftwaredevelopmentinthisdecadebecause
ofitsautomateddevelopmentprocess,rapidity,simplicitytoupdatemodifyorevenredesignfrom
thegroundaswellasthereducedcostswhatwethinksuitableindevelopingsuchprojectsdestined
tolargepublichardlysatisfiedindynamicenvironments.

Wedefineubiquitousgovernmentastheuseofubiquitoustechnologiestoconveygovernments’
servicesintheirinteractionsanytimeanywherewiththeuseofanyavailabledevice.Thevarietyof
stakeholdersmakesithardtopresentawholedesignsolution,thoughtheuseofdomain-oriented
designcan lead to simplifying theprocess sinceall concernedstakeholderswillbemappedand
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outlinedgivingaclearviewofthewholesystem.Thepresentedapproachwillbemakinguseof
modeldrivenarchitecture(Mellor,2004)andusercentereddesignmethodstoachievethehighest
satisfactiondegreessincethetarget’sapprovalisthemainissue.

Model-driven architecturepresentedbytheobject management group(OMG)definesany
systeminformsofmodelstosimplifytransformationprocesstheverytoponeiscalledCIM
(computationindependentmodel)thatdescribeshowasystemshouldbeintermsofalanguage
thatisappropriatefortheusers.CIMincomputationaltermsismappedtoaplatform independent 
model(PIM),MDAhavemultiplelevelsofPIMSindependentofanyparticularplatform,intop
PIMsbusinessmodelsareexpressedatahighlevelofabstractionwherePIMsatnext levels
includesomeaspectsoftechnologyeventhoughtheyarenotplatformspecific(Dey&Abowd,
2000).InthepressesofMDA,PIMistransformedintooneormoreselectedplatform-specific
models(PSMs)(Figure1),whatgivestheabilityforamodeltonotrunentirelyinsingleplatform
butmultipleoneswhichisoneoftheadvantagesMDAofferstoubiquitoussystemsdevelopment.
Inthecodefileslayer,thecodessuitabletorunintheselectedplatformsaregenerated.MDA
adaptedagileconceptbymakingmodelscompleteenoughthattheycanbeexecutedstanding
alonebasedonthenotionthatcodeandexecutablemodelsareoperationallythesameracing
downthechainfromanalysistoimplementationinshortcyclesbytreatingalldefinedmodels
inthesametime(El-Sheikh&Omran,2004;Mellor,2004).MDAalsoprovideaversionthat
isservicesbased,itsmodelsadaptservicesconceptsasitsCIMsthatbecameCSIMs(common
servicesinformationmodel)(Radhakrishnan&Wookey,2004).

WhatmakesMDAthebestchoicetodevelopubiquitousgovernmentservicesisthatitholdsa
setofstandardsformodellingcontextualdataofubiquitouscomputingandservices,(Ou,Georgalas,
Azmoodeh,Yangand,&Sun,2006)usedMDAincontextawareapplicationsdevelopmentasthey
usedontologytodescribeapplications’contextawarenessaspects(Jang&Woo,2005).Alsoused
MDAbyproposingamodelfordevelopingcontextawarewebapplications.

AccordingtotheOMGtherearemainlyfourperspectivesfromwhichmeta-dataandmeta-models
ofMDAaddvaluetoservices:

• Allowgrouping,interlinkingandcouplingservices(brokeredservices).

Thiscanbeachievedthroughtheuseofsolutionsasservicebrokering;thesolutionscanbe
appliedonenvironmentswithcommonaswellaswellasheterogynousarchitectureswhatsolves
theheterogeneityprobleminubiquitoussystems.Thegroupedservicescanbemorecontextaware
andprovidevasterdatatousers.

• Integratingservicesimplementedwithmultipleunderlyingtechnologies.

Figure 1. Modeling concepts in MDA
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