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TheeffectiveuseofInformationandCommunicationsTechnologies(ICT)andInformationSystems
(IS)amongorganizationsis,nowadays,theresultofmulti-perspectiveresearchapproacheswithinEn-
terpriseInformationSystems.Itincludesawidespectrumofcombinedsolutions,rangingfrompurely
behaviouralonesthatreflectaperson’sstateofmindregardingICTandIS,tothosethataddressmore
technicalhardwareandsoftwarechallenges.Inbetween,thereisenoughspaceforinformationsystems
effectivenessregardingprojectandprocessmanagement,decision-making,cloudcomputingoreven
skillsdevelopment.Thesearethemaintopicsaddressedbythisbook.

CHALLENGES

ThishandbookproposesaquiteinnovativesetofsolutionsregardingchallengesfacedbyEnterprise
InformationSystemsknowadays.Thebookisorganisedintofivecorrelatedsections:sectionIpresents
threechaptersrelatedtotheuseandassessmentofICTwithineducationalenvironments.SectionII
stresses theuseofarchitecturalmodelssuchascloudcomputing, integrationmodelsandtheuseof
algorithmstotackletechnologicalchallengesrosebydispersedEISsanddata.SectionIIIcontainsfive
chaptersthatdescribeprojectmanagementapproachesandorganizationalmodelstoenhanceoperational
proceduresamongorganizationsorevenpopulations,whilesectionIVaddressesdecision-makingand
semanticalapproachestoEIS.Finally,sectionVaddressestheuseofBusinessProcessManagement
(BPM)toeitherimprovethecorrectnessofbusinessprocessmodels,orasameantoinferknowledge
withinthemainEISstakeholders.

TARGET AUDIENCE

Thehandbookisexpectedtosupportaprofessionalaudienceofseniormanagers,CIOs,ICTprofes-
sionals,projectmanagersandacademia(teachers,researchersandstudents,mainlyfrompost-graduate
studies).Itforeseestheintenttoillustratebothactualreal-scenarioworkingsolutionsandICTandIS
proofsofconceptthatmaydictateitswidespreaduseinanearbyfuture.
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ORGANIZATION OF THE BOOK

Thebookisorganizedintoseventeenchapters.Abriefdescriptionofeachofthechaptersfollows:
Chapter1presentsanoverviewregardingthechallengesoftheintegrationofInformationandCom-

municationTechnologies (ICT) in schools, from the teachers, classroomand exterior environments
pointsofview.ItalsoincludesastudyconductedonexistingICTinschoolsandonlinesafety.Main
conclusionspointoutthattheuseofICTisgeneralized,andthatsomestepsregardingtheuseofspecific
toolsweremade.Additionally,itreferstotheprogressionmadeininvolvingstudentsinICT-related
projects,althoughlackingsomematurityandintegrationwithotherexistingtechnologies/applications.
Regardingonlinesafety,theauthorsalsoconcludethatteachers’preparationseemstofallshort,andthat
preventionisoftenbasedonlyonsomebillboardsorwarningsigns.

InChapter2theauthorsperformacomparativeanalysisonLearningManagementSystems(LMSs),
platformsandtheirmainfeatures.TheyalsopresentastudyconductedattheUniversityofAveiro(UA)
thatevaluatestheeffectiveuseoftheMoodleplatform,thatprovestobethemostusedLMSnowadays.
StudentsuseitatUAmainlyforthepurposesof“downloadmaterials”,“news”and“deliverassign-
ments”.Theyalsoconcludedthatthereweremainlytwogroupsofrespondentstothesurveyused,based
ontheimportancethatstudentsgivetoMoodletools.Thisresultsinstatisticallydifferentvaluesforboth
groups,uptoalevelof5%regardingtotheimportanceofeachMoodletool.

Chapter3proposesanewintegrationmodelarchitecturetoenhanceorganizationaloperationsasa
whole.Theauthorsbasetheirresearchinareal-worldcasestudyofacompanywithhighlydemand-
ingintegrationneeds.ItincludestheuseofSAP/R3andMSSQLServersystems,andtheABAPand
VB.NETprogramminglanguages,beingresultsformattedasinXML.Fromthiscasestudy,theyderive
aubiquitousintegrationarchitecture,inwhichthemaincomponentsareServer,Interpreter,ServerBro-
ker,Client,ClientBroker,Envelop,andseveralServersystems.Thisarchitecturecanbeusedbyother
systemstoprocessandcollectdatafromanySAP/R3system.

Chapter4assessesthestateofknowledgeandimplementationofcloudcomputinginPortuguesecom-
panies.Researchershaveconductedasurveythroughoutseveralcompanieswithdifferentcharacteristics,
andconcludedthatonly26%oftherespondentsdidnotknowaboutcloudcomputing,while45%hadthe
minimumknowledge,and19%aconsolidatedknowledge.Economicsledthereasonsfortheadoption
ofthecloud,followedbycomputingpower.Concernsaboutdataprivacyhampercompanies’opinions
aboutusingthecloudforbusinesscontinuityanddisasterrecovery.Mostcompaniesusepubliccloud
servicessuchasemailandstorage,whileabout25%ofthemhadimplementedtheirownprivatecloud.

InChapter5theauthorsaddresstheuseoftheArtificialNeuralNetworks(ANN)modeltopredict
thetourismtimeseriesof“MonthlyNumberofGuestNightsintheHotels”.Theycomparefourcom-
binationsofANN’svaryinginputfeaturesandusingthefeedforward,cascadeforwardandrecurrent
architectures.ThefourANNmodelsproducedresultsforthemeanabsolutepercentageerror(MAPE)
between4.2%and6.4%inthetestset,andthefeedforwardarchitecturewastheonewhichachieved
betterresultsconsideringbothvalidationandtestsets.

Chapter6proposesamodelthatallowsthemeasurementofknowledge,aswellasthegenerationof
organizationalimprovementregardingcustomers’co-creationininnovativeprocesses.Theyapplytheir
modeltoreplenishmentpracticesintheSpanishmarket.Theresultsshowthatrelationalcapitalpositively
influencesthegenerationofimprovementsintheorganizationsinefficientreplenishmentpractices.The
proposedmodelcanalsobeappliedtodifferentsegmentsofinterestanddifferentcompanies.
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InChapter7,projectmanagementpracticesinthePortuguesemetalworkingindustryarethemain
subject.Theauthorsperformathoroughanalysisfrompracticesobservedinthirtycompanies,usinga
questionnairetocollectrelevantdata,andconcludeaboutthemostandleasthighlightedknowledgeareas
ofprojectmanagement.Themostvaluedareawasprocurementmanagement(73%),followedbyscope
(64%),quality(63%)andcostmanagement(62%).Theleastvaluedonesincluderisk(44%),integration
(50%)andcommunicationsmanagement(53%).Theyalsoassessedmostwantedprojectmanager’sskills,
whichincludeleadership,planning,communications,decisionmakingandproblemsolving.Projectsuc-
cessisalsoevaluatedregardingcompliancewithtechnicalspecifications,budgetandscheduletargets.

WiththeoccurrenceofthelargeearthquakeandtsunamiintheTohokuregioninJapan,manypeople
evacuatedandweredispersedalloverJapan,losinghumanbonds(“Kizuna”)inneighborhoodcom-
munitiesdamagedbythenucleardisaster.Chapter8presentsanICT-basedplatformthatcansystemati-
callyaccumulateinformationownedbythelocalgovernmentandresidents,forthepurposeofrestoring
“Kizuna”inthecommunitywhereinhabitationisnotpossible.Theauthorsproposethecombinationof
lifelogsandsocialgraphstoachieveadeeperrestorationofacommunity’sidentity,aswellastoserve
asreferenceforplanningthepoliticalreconstructionandhomelandrecalling.

Chapter9describestheresearchconductedtoimprovethePortugueseAirForceoperationaldomain
whileincreasinglevelsofeffectivenessandefficiency.Theauthorsproposeamodelthatusestwomain
concepts:EX-ANTEandEX-POST,togetherwiththeZachmanframework.TheirOperationalManage-
mentModel(OMM)wasappliedtoSIGOP(theresidentinformationsystemforoperationalmanage-
ment),providingbetteroperationalplanning,aswellasthenecessarydatatoanalyzeKeyPerformance
Indicators(KPIs)ofallessentialoperationalelements:missions(flighthours),crewsandaircraft.

InChapter10theauthorsproposeanoperationaleffectivenessindexsystem(OEIS)inordertoassess
theoveralleffectivenessrateregardingoperationsatthePortugueseAirForce.Thisindexisderived
fromseveraleffectivenessvectorsthatregardtooperationalkeyelementssuchasmission–number
offlighthours,missionreadyaircraftandcrewqualification.TheindexwastestedamongseveralAir
Units,andcalculatedonamonthlybasisforeachoneofthem.Itsdisseminationthroughouttheentire
organizationledtoanincreasedeffortbycommanderstowardsoperationalimprovement,aswellasits
useasadecision-makingtool.

Chapter11aimsatdescribingasetofrelevantconceptsforthedesignofinformationsystemssup-
portingtheglobaldecision-makingprocessinanenterprise.Theauthorproposesasystemthatwillhelp
managerstoevaluate,throughtheuseofdecisiondashboards,thefluxofdecision-makingforwhich
theyareresponsible.Thesedashboardsalsoallowforcrowdsourcingregardingnon-managersdifferent
aspectsofdecision.Sincethedashboardsareconnectedinaconversationalnetwork,theywillpromote
thesupportforaglobaldecisionprocesswithinanorganization.

Chapter12focusesontheexaminationofthequalityofdecisionsmadebygroupsmakingdecisionsin
thelaboratoryundereithermajorityrule(MR)orconsensusrule(CR).Theauthorsmeasureengagement
ofpeoplewithinincreasedfive-persongroups,includingself-reports,numberofparticipantutterances
duringdiscussions,andchangesingalvanicskinresponses(GSR).Theypredictedthatengagement,
basedonnumberofutterances,wouldbegreaterunderCRdiscussions,whichareopen-ended,rather
thanthoseunderMR,whicharefocused.Conversely,underMR,wepredictedthataveragegalvanicskin
response(GSR)responseswouldbegreater,indicatingmoreattentiontotheproblemathand.

xix



Preface

InChapter13’sresearchwork,theauthorspresentanddiscusstheusageoflexical,syntacticand
semanticlexicaltechnologiestoaddressinteroperabilityproblemsattheproductidentificationlevel,in
thecontextoffoodconsumption.Theyperformacasestudyanalysisbasedoninformationprovidedby
Point-Of-Sales(POS)systemsandapublichealthcareauthoritysystem,wherefoodcompositiondata
isavailable.TheyhaveachievedamatchingaccuracybetweenitemsinthePOSandinfoodcomposi-
tiondatabaseswiththehelpofadvancedlexical,syntacticalandsemanticprocessingofitemstextual
descriptions.Theyfurtherappliedmulti-objectiveoptimizationtominimisethenumberofmatching
errors,aswellasfoodcompositiondeviationvalues.

Chapter14presentsaninnovativegenericsemanticsearchplatform,aswellasanarchitectureand
fourstagesthatagiventraditionalsearchsystemshouldusetoevolvetoasemanticsearchsystem:con-
ceptdefinition,datainsertion,dataexpansionandsearchprocess.Theauthorsalsorefertoareal-world
implementationoftheirsearchplatform,usedontheQualityManagementSystem(QMS)ofVianado
CasteloPolytechnicInstitute.TheneedforasemanticsearchsystemappliedtoaQMSisconsiderable
asthesesystemshaveoftenalotofdocumentsandthesearchforaparticulardocumentcanbeincreased
withsemantictechnologies.

Chapter15providesanapproach toaddpreciseness to theOMG’sBusinessProcessModeland
Notation(BPMN)metamodelspecification,inordertoenhancecorrectnessofBPMNprocessmodels.
Theauthorsanalysethewell-formednessrulesdescribedinformally(innaturallanguage)intheBPMN
specification,andderivetheformalcorrespondentrulesusingtheObjectConstraintLanguage(OCL).
Theyalsoprovidesomemodelsnippetsillustratingcorrectandincorrectsituation,anddescribehowtheir
approachwasoperationalized,namelybydevelopingseveraltransformationsforconformancecheck-
ingofBPMNmodelsavailablefrompublicrepositories.Usingthesamemetamodel-basedapproach,
theyalsoformalizedasetofbestpracticesforBPMNmodellers,basedonpublishedrecommendations
producedbyBPMNexpertsintutoringbooks.

Finally,inChapter16theauthorspresentaBusinessProcessManagement(BPM)trainingprogram
initiative(CertiBPM),developedinthecontextoftheLeonardodaVinciProgramme.Theapproachwas
builtinaninternationalpartnershipbetweenteamsofspecialistsfromSlovenia,RomaniaandAustria.
TheexperiencegainedbyaSloveniangroupoftrainersinbuilding,disseminatingandimplementinga
BPMtrainingprogramhasbeentransferredandadaptedtoRomania,usingthebasicknowledgealready
existinginthefield.TheauthorspresentalsotheresearchresultsregardingtheRomanianmarketac-
ceptanceoftheCertiBPMtrainingprogrambasedontheparticipants/traineesfeedbackcollectionand
marketingsurvey.

CONCLUSION

Thisbook’sthemesrangefrommoretechnicalapproachesofeffectiveuseofICT,algorithms,Artificial
IntelligenceandDataMining,tomorehighlevelManagementInformationSystems,DecisionSupport
SystemsandBusinessProcessManagement.

Foritsvarietyofeffectiveandreal-worldscenarioapplications,wedefinitelythinkthatthisbook
canbeusedasaroadmapforEISimplementationsandcasestudyexamples.
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Wehopeyoufindituseful.Enjoyyourreading!
TheEditors,

João Eduardo Varajão 
University of Minho, Portugal

Maria Manuela Cruz-Cunha 
Polytechnic Institute of Cávado and Ave, Portugal

Ricardo Martinho 
Polytechnic Institute of Leiria, Portugal
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