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Abstract:Thescienceofservicesconstitutesabreakthroughinthetraditionalwayofthinkingoftheplaceofinformaticsintheeco-

nomicdevelopmentofaState, aRegion, anenterpriseandconsequentlyintheteachingprograms.Thequestionisnomoreonlya

questionofcomputerscience.Weareinfrontofamorecomplexsituation, whichrequiresnotonlyamultidisciplinaryapproach, butan

interoperableapproachattheintellectuallevel.Thispaperisanintroductiontothiscomplexityanditisalsoanattempttoproposecru-

cialquestionsaboutthenewbachelorprogramsandmasterprograms.
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1　Introduction

Atthebeginningofcomputersciencetherewasthe
domainofdataprocessing.Thisdomainwasveryim-
portanttosortdataandtorealizesomefundamentalap-
plicationsforenterprises.Thenitbecamebusiness
computingwithanextensiveuseoffilemanagement
systems.Duetothedevelopmentofthetechnologyof
databasemanagementsystems, itwastransformedinto
thedomainofinformationsystems( IS).Thestakes
werenomoretoimplementcomputerizedapplications
forbusinessbutmainlytocreatenewworkspacesfor
managers, withvariouscompetenciesandvariousre-
sponsibilities, insideasameenterpriseorinsideanet-
workofenterprisesworkingtogether.Now, weentera
newdomain:theservices.Theterminologyisnotsta-
bleanditisdifficulttofindacommonunderstandingof
thisterm.Butitisclearforall, thatthedomainofSci-
enceofservicesisnomoreonlyasub-domainofcom-
puterscience

[ 1-2]
.ThepersonscomingfromtheISdo-

mainknowthatforalongtimethattheISdomaincan-
notbereducedtoasimplesub-domainofcomputersci-
ence.Nevertheless, evenforthem, itisnecessaryto
understandthatsomethingimportantiscoming.

Inthispaper, weusethefollowingconceptual
frameworkoftheISdomain, thatweintroducedbe-
fore

[ 3]
.AnInformationSystem, attheintellectuallev-

el, isacomplexcomposedoffivedomains
[ 4]

, which
areautonomous:theyhavetheirowncharacteristics,
theirownconceptsandwaysofreasoning, theirown

rules, theirowncriteriaofpertinence, sustainability
andquality, theirowndynamics, theirownmeanings
abouttheISutilityandtheISusability.

Eachpartraisesquestionsaboutcontentsofteach-
ingprograms.Thenweproposeadefinitionofservice
anditsimportanceinteachingprograms.

2　Informatics

Evenif, inthepast, anyinstitutionhadan“infor-
mationsystem” bymeansofpaperdocuments, we
speaknowaboutISonlyifitisimplementedbymeans
ofinformatics.Soinformaticsplaysanimportantrolein
theISdevelopment.But, whatkindofinformatics? All
thepartsofcomputersciencearenotrelevanttodevel-
opanIS.Forinstance, wecanagreethatthereisabig
differencebetweentheknowledgebackgroundsofaspe-
cialistofhardwareandofanISdeveloper.But– may
betheagreementcouldbelesseasytofind– musta
databasedevelopermasterthesameknowledgethata
specialistofadatabasemanagementsystem (DBMS)
fordevelopingnewfunctionalitiesinaDBMS? Ifnot,
whatistheDBMSknowledgethatanISdevelopermust
master? Furthermore, isthereanyknowledgeaboutda-
tabasesthatiscompulsoryforanISdeveloperanduse-
lessforaDBMSspecialist? Foranykindofinformation
technologyasDBMS, thesequestionsmustbeputand
findanswersinordertodevelopISteachingprograms.
Anotherkindofimportantsimilarquestionsconcernthe
computerenvironmentandthemethodstobeusedfor
ISdeveloping.Probably, somesustainableanswersto
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suchquestionscanbeobtainedonlyafterconsidering
therolesofinformaticsintheISdevelopment.

3　Activities

Activitiesaredoneonlybyhumanorgroupofhu-
mans– notbyexecutionofartificialprocesses.Nowa-
days, therearealotofISimplementedinallthesec-

torsofeconomicactivities.Ofcourse, thereisacom-
monagreementthatanISmustbeusefulandusablefor
thepersons, whoexerciseprofessionsintheareaofac-
tivities, wheretheISisimplemented! Infact, thefol-
lowinggenerictacitsituationcanbeobserved:someIS
specialistshavetoknowsomethingabouttheinvolved
activitiesandsomepersonsintheactivitieshavetocon-
ducttheworkofISspecialists.ExceptforISspecial-
ists, thissituationisconsideredofficiallyassatisfactory
bytheauthoritiesbothofthedomainofinvolvedactivi-
tiesandofthedomainofinformatics.Nevertheless,
thissituationisnotsustainable.TheISstakesforthe
developmentofenterprisesaretooimportanttoleave
thispartintheshadow:itmustbeunderstoodinparti-
cularintermsofresponsibility.Whereistheintellectu-

aldifficulty? Theknowledgebehindactivitieswasde-
velopedforaverylongperiod, andnotorientedatall
towardsIS.Forinstance, intheareaofmanagement,
thisknowledgeisclassifiedinseveraldomains:produc-
tion, logistics, finances, accounting, marketing, com-
merce, strategy, organization, andhumanresources…
ThedevelopmentoftheSocietycannotconsiderassus-
tainablethefollowingbehavior:anISspecialisttode-
velopausefulandusableISinanareaofactivities
mustmasterthesameknowledgeasspecialistsofthis
areaofactivities.Thus, thebreakthroughoftheISde-
velopmentrequirestoputthefollowingquestionsandto

workontheiranswers:
—whatistheknowledgeoftheinvolvedactivities,

thatanISdevelopermustmaster?
—isthereanyknowledgeoftheactivities, thatan

ISspecialistmustmaster, evenifthisknowledgeis
uselessforpersonsinsidetheseactivities?

—isthereanyISknowledge, thatpersonsinside
theactivitiesmustnowmaster?

4　Informationandcommunication

ThispartisattheoriginoftheISscientificdo-
main.Itisitsmainpart.Forinstance, theseriesofthe
CAISE

[ 5]
conferences(the20thconferencethisyear)

hasdevelopedcontinuouslythispart.Itsmastercon-
ceptistheconceptualmodel.Neverthelessitisoften
theforgottenpartinteachingprogramsbutalsoin

methods, professions, ISprojectmanagement.Itdisap-

pearsbehindsimplisticvisionssuchthatusersmustbe
satisfiedandinformaticscan(orhasto) resolveprob-
lemsofactivities.However, atthescientificpointof

view, itisthemajorcornerstonebetweenactivitiesand
informatics.Itsconcepts, itsproperties, itswaysof
reasoningarenotonlyuseful, butcompulsory, inorder
tosetupatableofnegotiationsbetweenseveralpartsof
activitiesandseveralpartsofinformatics.Wedon' t
haveanotherintellectualspace, whichprovidesusan
articulatedchainofconceptsfromtheworldofactivities
totheworldofinformatics.Withoutit, thereisalways
anintellectuallack, wherealotofvisionsandofma-

nipulationscanbeconcealed.Thispartisessentialto
transformtheworldofactivitiesandtheworldofinfor-
maticsintointeroperableworlds

[ 6]
.Generally, dueto

historicalcustomsininformatics, informationisconsid-
eredinthemindofthedesignersasencapsulatedin
programs, inapplicationsandnow, maybeinthefu-
ture, ifwedon' tcare, inservices.FortheISdo-
main, suchapositionisakindofcognitivepollution.

Indeed, itisimpossibletoforeseeallthesituations,
wheregiveninformationwillbeprecioustofaceit.In
IS, aninformationmustbeaccessibletoanyperson
whoneedsitforfaceasituation, evenifitwasnotde-
signedbefore.Informationmustbefreedfromthisnar-
rowmindedness.Then, accessibleinformationisthe
firststageofcommunication.

Thispartofinformationandcommunicationpro-
videsustothepreviousquestions.Theinteroperable

partbetweenthepartofinformationandthepartofac-
tivitiesismadeofenterprisemodels, processmodels,
usecases, ISrequirementanalysis, roles, cognitivein-
terfaces, accessrights, correspondencebetweenbusi-
nessrulesandintegrityconstraints.Intheotherhand
theinteroperablepartbetweenthepartofinformation
andthepartofinformaticsismadeofschemataoftreat-
ments, informationordata:informaticsisinchargeof
performances, securityatthelevelofinformatics, relia-
bility, distributionandthepartofinformationandcom-

municationisinchargeofthecompleteinformationand
communicationschemata.Thecorequestionisthefi-
delitybetweenresultsbetweenthepartsofactivitiesand
ofinformationandthefidelitybetweenthepartsofin-
formationandinformatics.Thisfidelitymustbekept
despiteofthesituationsofevolution, whichwillbe
happencomingfromactivitiesorinformationorinfor-
matics.Thatisarealchallenge.

5　Ontology

Theterm“ontology” isusedwithseveralsenses,

forinstanceknowledgebases, repositoryandencyclo-
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pedia… WedefineISontologyasastructuredsetofthe
conceptualelements, whicharemandatorytobetaken
intoaccountintheISdevelopment, andwhichcannot
bemodifiedbyitsdevelopment.Forinstance, weuse

itinthecontextofe-government
[ 7]
andweestablishon-

tologyfromlawsandregulationstocreateakernelof
IS.Withthisapproach, theontologydoesnotrepresent
allthelegalknowledgecontainedinthelaw.Itcon-
tainsalltheconceptualelements, whichmustbetaken
intoaccountonISdedicatedtoactivitiesprocessedin
theframeworkofthislaw.Inparticular, manyelements
abouttheorganizationoftheworkprocessesdon' tbe-
longtotheontology, exceptthose, whichareexplicitly
mentionedinlawsorregulations.Ontologyisasustain-
ablepartoftheIS.

ThispartofISontologyraisesthefollowingques-
tionsconcerningteachingprograms:

— IsitimportanttoteachISontologyinthedisci-
plines, theactivitiesofwhicharesupportedintensively
byIS, likemanagement, engineering, medicine, pub-
licadministration…?

— IsitimportanttoteachISontologyininformat-
ics?

6　Governance

TheISgovernanceplaystwoimportantroles:
— toassuretheconcordancebetweenthedynam-

icsofallthevariousISparts:indeed, thesepartsobey
toindependentdynamicseachotherandtheISgovern-
ancemustkeeptheISunityandtheISidentityinside
theenterprise;

— toassuretheconcordancebetweenthedevelop-
mentsoftheenterpriseandoftheIS:itisimpossible

thatthisconcordancecouldbeonly“alignment”.
InparticulartheISgovernancehastomanagethe

activitiesofISdevelopment, tochoicethemethods, to
determinethestyleofmanagementofISdevelopment
(participatory, federal, hierarchical, confederal… ).

Forinformaticsteachingprogramsandformanage-
mentprograms, istheunderlyingknowledgeofISgov-
ernanceimportanttobetaught?

7　IStransversalaspects

ThereareseveraltransversalaspectsintheISdo-
main, whichhavetobetakencareandwewillmention
someofthem:

— Security:thisaspectconcernsalltheISparts
andeachparthasitsownviewtoassureit;allthese
pointsofviewareconsistentintheircontextbutifone
ofthem isforgotten, thensecuritygloballycanbe

failed.

— CompliancebetweenthevariousISmodels:the
activitymodels, theinformationmodels, theontology
models, theinformaticsmodels;thesemodelsinorder

tobeabletovalidatetheircompliancetogethermustbe
establishedthankstometa-modelswhichmustbeinter-
operabletogether.Thus, forinstance, ameta-model
forISontologycannotbeasemanticmeta-modelwith-
outanycorrespondenceruleswithaconceptualmeta-
modeladaptedtoISimplementationbymeansofIT
technologies.

-Sustainability:itconcernsalltheISpartsand
theirinterwovenrelations.Thefirststageconcernsthe

qualityofthemodels, theISimplementation, theor-
ganizationoftheactivities, whichisorientedtowards
theISpossibilities, thecontinuousISexploitationand
thecontinuouswatchoftheISimmersioninsidetheac-
tivities.Thesecondstageconcernsitspertinenceto-
wardsthestakesoftheenterprise, itsactivitiesandthe
potentialitiesofinformationtechnologies.Thethird
stageconcernsitsplanstotakeintoaccountsituations
ofanticipatedevolution.

8　Services

Asmentionedpreviouslythetermof“services”

doesnothavearigoroussense.Wecanobservethat
someservicesareindependentonIS:theyarelikea
blackbox, whichhasanentryandwhichproducesa
resultfromthisentry.Entryandresultareinformation
ornot.Ifyes, wecallthemlocalinformationservices:
anexampleofsuchaserviceistheserviceofcurrency
converteratagiventime.Wedefineaninformation
serviceasaspecialIS, whichisanIScomponentspec-

ifiedandimplementedoveramoreimportantIS.Gen-
erallyaninformationserviceismuchmorecomplex
thanasimpleblackbox.InthecontextoftheISofa
University, anexampleofsuchaninformationservice
couldbetheserviceconcerningthestudentexchange
programswiththecontinuousadministrationofthedos-
siersoftheinvolvedstudents.

AninformationserviceisanextensionoftheIS,
uponwhichitisimplemented.Butthisextensioncan

takeseveralforms:
—itcanbeintegratedintotheIS;
—itcanstayoutsideoftheIS;
—itcanbefederatedtotheIS:itisoutside, but

itisstronglycoupledwiththeIS.
Furthermore, thedesignofaservice, itsimple-

mentation, theorganizationofactivitiesarounditcan
bedecidedlocally, withoutreconsideringthewholear-
chitectureoftheIS.Oftentheservicewasnotforeseen

duringtheISdesignprocess.Inthenextfuture, that
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wayofdoingwillbenomoreexceptional, but, onthe
contrary, willbecomethenewmethodtodesignanIS.

Finally, theideaof“service” conductstosur-
mountthefollowingsituation:thepersonhastofaceto
anunusualsituationand, ofcourse, theISisnotde-
signedtosupportsuchasituation.Thus, tosurmount
thesituation, thepersonmustbeabletoseekfora
service, ortoadaptaservicetothecharacteristicsof
thesituation, ortocomposeseveralservices, ortoreal-
izeanewserviceonthefly.Inallthesecases, the
usedservicescanbecomeanextensionoftheISand
theirresultshavetobeintegratedintheIS.

9　Conclusions

Theteachingprogramsinthedomainsofactivity
(management, industrialengineering, economy, pub-
licadministration… ) , ofinformationsystemsandofin-
formaticsmusttakeintoaccountthisbreakthrough
comingfromtheservices.Atthefirststageitseemsim-
portanttodevelopanISteachingprogramandthento
transformit, inasecondstage, intoaninformation
serviceteachingprogram.TheDepartmentofInforma-
tionSystemsoftheUniversityofGenevafollowsthis
way.Afirst“Licence” ( 240Europeancredits) inIn-
formationSystemforundergraduatestudentswascrea-
tedin1981, andthenwecreatedtheDEAMATIS(a
Ph.D.programinmanagementandtechnologyofin-

formationsystem) in1985withtheparticipationof, in
afirsthand, theUniversityofGrenobleUJFforcom-
puterscienceand, inthesecondhand, theUniversity
ofGrenobleUPMFandtheUniversityofSavoiefor
managementscience.Now, becauseofthenewEuro-
peanrules, wetransformthe“Licence” intoaBachelor
andaMasterofInformationsystemandweprepareto
transformtheMasterintoaMasterofServiceScience
(Sept.2008).
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