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Abstract The science of services constitutes a hreak througy, n the traditional way of tink n€ of he Place of nfomatics in the eca

nan ic deveppment of a Sate a Regon

an enterprise and consequently n the teaching prograns The questin js nomore only a

question of canputer science W e are i frontof amowre canplex situatiog which requ res not m [y amulty iciPlhary approach but an

nteroperaple approach at hye ntellectua] Jeve] This Paper is an ptroduction to this camplexity and it is aJso an attempt © Propose cn

cia] questons apout the nev hachelor programs and master p rograns

Keywo rd§ teaching p rograr} servee orjented
CLC number TP3]

Docum ent cod(? A

1 Introducton

At the beginnng of canputer sc ence there was the
damamn of data processing This danajpn was very i
portant to sort dat and to0 realjze sane findanenta] ap
Plcatons {or enemprises Then
compu tng with an extensive use of f{ik manag8ement
systans Due 10 the development of the technologY of
datapase management systems

it becane husipness

it was transformed mnto
the doman of mpmation SY%‘[EI’I]S( Q The stkes
were nO more 0 pPlanent canputerjzed app [ications
{for pusness putmamly © create new workspaces {for
manager§ with varjous canpetencies and varjous re
Spmsibilitia§ nsge a same enterPrise or nside a net
wotk of en e rises workng toge ther Novy we enter a
new d(mair:l te services The temnopgy § not sta
ble and it is difficult o find a canmon understind ng of
this ttm  But it is clear for a]] that the domain of Sci
ence Of services s n0O more only a suh damaipn of can
puter sciencé! "2 The Persons can ng fran the IS do
maipn knowv that for a jong tine hat he S danamn can
not he reduced t0 a sinPle sup. damam of canputer s
ence Neverhe]es§ even for ﬁqerr} it © necessary to
understand that smething mporant s can ng

n ths pape’r we use the {o]lowmng conceptual]
framework of the S d(mair} that we ntrojuced phe
prddl  An Infornation Systan  at the intelfcual Jev.
e’l 1S a canplex camposed of five dcmainﬂ;“l’ which
are autonanoug  they have tfeir ovn characteristic§
their own concepts and ways of reasonin{br the ir own
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mle,s their own crjterja of pertinenqe sustamnah ity
and Qua]jt}' teir own dynan ic’s their ovn meanmngs
dhout the IS utility and he 1S usability

Each Part mses questions ahout confents of teach.
ing prograns Then we propose a definiton of serwve
and its mportance n teachng pro€rams

2 Infomatics

Even i,f n the pas’t any mnstiution had an« nfor.
matgon systam» LY means of paper docunent’s we
speak now ahout IS on]y if it i mPlementd hY means
of infomaﬁqs So nfomatics P pys an important mle n
the IS develobment But whatkid of mfomatics All
the Parts of canputfer scence are not re evant to déve]_
op an [S For instanc7e we can agree that there sa hig
diffrence peween the know edge hack&rounds of a spe_
cialist of hardware and of an IS developer But. may
be the a8reanent coul he Jess easy 0 find—
dat bhase developer master the sane knowledge that a
specia]istof a data hase managan ent systan ( DH\/{$
for developing new functionaljtes m a DH\/[& If not
what $ the DBMS knowledge that an [S developermust
masep Funhexmor,e 1s there any know |edg€e ahout da-
tabaseé that ;s campulsory {or an [S developer and use.
less for a DRVIS spPecialisp For any kind of npmation
techno pgy as DE\/{§ 1he:<e questons must he put and
find answers in order 10 deve|op IS teachng P ograns
Another kind of mportant sim jlar questions concem the
compu er envioment and fe mehods 10 he used {or
IS developing Probab]y same sustajnahle answers 10

must a
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such questons can he ohtjned only after considering
the oles of nfomatics in the IS develobment

3 Activities

Activities are done only hY human or group of hu
mans_
days
ors of econamic activites Of course there © a can_

nothy execution of artificg] Processes Nowa
there are a [ot of [S inPlementd n a]] the sec

mon agrean ent that an [Smust he usefu] and usaple {or
the person§ Who exercise Professions in the area of ac
tiVit'ﬁ§ where fe IS s mPlanented In fac’t the Pl
pwing generic tacit sjtuation can he ;)bserved same [S
specialists have to knov sameh g apout the mvolved
actjvities and same persms p the actvites have t0 con
duct the work of IS specjalists Except for IS specal
}st’s this situation is consgered officially as satsfactory
by the authorites hoth of e danamn of nvolved activi
ties and of the damamn of informatis Neverhe]es§
this situation is not suseiinahk  The IS stakes Ppr the
devepiment of entePrges are 100 mportant © Jeave
this Part m the shadoy itmusthe understocod i Party
cular n tems of responsh ity W here s the inte]lectw
a] diffeulth The knowedg€e behind activites was de
ve loped {or'a very png perio(j and not oriented at al]
tovards IS For 'nstancg n the area ofmanagenen’t
this knowledge is classified in severa] d(}nain:s produc
tiOp log istic’s ﬁnance’s acoounting malketing can_
merce strategy mganimtiog and hunan resources..
The devepbment of the Soc ety cannot consjder as sus
famahle the folpwmng behavio:r an IS specjalist 10 deo
veloP a usefu] and usahlk IS m an area of actyvities
must master the same know edge as specialsts of this
area of activities Thus the bredk hough of the IS de
velobment requ jres © Put the {o]lov ng questions and 10
wotk on their answers

— what 5 the know [ed8e of e nvoved activitie§
that an IS deve ppermustmaser

— 18 there any know |ed ge of the activitief that an
even if this knowledge is
useless for persons mside these activities,

— s there any S knowledgfz .
the actjvities mu st now mas‘z&l?

S sPecialist must master
2

that persons mnside

4 Infomatpon and comm un jcation

Ths Part s at the ori€mn of the S scientific do
majpy Jts smajp part For instanc§ the serijes of the
CAEY oonferenceS( thep h conference s Yealj
has devepped continuous]y this Part [ts maser con
cept is the conceptualmaode] Nevertheless jt is often
the for@otten part in teaching Prograns hut ajgo n
melhod§ profession§ S projectmanagemen.t Ttdisap-

pears hehind smPlistic visions such that usersmust he
satisfed and nfom atics can( or has tg resolve Proh.
lens of activities H(Weveyr at the scientific point of
ViGV’V it 8 themajor comerstone hetveen actvities and
Its concepts its properﬁqs
reasoning are notonly usefu’l but ccmpulsory n order
10 setupP a tah e of negotiations heween severa| parts of
activities and severa] partss of mfomatics We dorr  t

infomatcs s ways of

have anoter ntellectua] space which Provides us an
artculatd chamn of concepts fran the world of actjvities
10 the worf of mfomatics W ithout it tere is aways
an inte]lecta] 13017{ where a ot of vispns and ofma
njpulations can he concealed This Part § essentg] t0
tanspm e world of actvities and he world of infor
matcs nto interoperahle worlds® Generally due ©
hisorical custms n in{ornatic’s nfomaton s consid
ered n the mmnd of the desi€ners as encapsulated n
progrms in applications and nov may he in the fu
turse fwe dor t care in servees For the IS do
mai} auch a positin s a kind of cognitive poljution
Indeed it 18 inpossihle to foresee al] the siuation§
where given nfomation wi]l be Precious to face it In
E an ppmation must he accessiple 0 any person
WhO needs it for face a siuatiog even if jtwas notde.
sgned before nfomation must e freed fran this nar
1ow m ndedness Thep accesshle mfomation is the
first stage of camm unjcatpn

Th s Part of npmation and canmunjcation pPro
The interoperahle
part heween the partof npmation and the Part of ac
tivites ismade of enterPrise mode 1§ pProcess modekj

vides us 10 the Previous questpns

use Case’s IS requiran ent ana1YSi§ ro]e§ cognitive o
terface§ access rig}11§ correspondence heween husy
ness m ks and mtegrity constants In the other hand
the memperahle Part petween the Part of npmation
and the Partof mfomatgcs smade of schanata of treat
ment’s nfomation or datg} nfomatcs s m charge of
perfomance§ securiy at the leve] of hfpm atic§ re jia
biliy distrbutpn and the partof infomatjon and can-
munication $ in charge of the canplete nfomation and
canmunjcation schanata The core questpn is the fi
delity beween results heween the parts of actjvties and
of mfomaton and the fidelity beween the Parts of
fomation and nfomatics Th#® fidelity must be kept
dePite of the situatpns of evolut'pp which will be
habPpen canng fram actjvities or nfomatpn or nfor
matcs ‘That is a rea] challenge

5 Ontology

The tetmm « ontoP8Y 1s used w i severa] senses
for nstance knowledge hases reposjtory and encyclo
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Peda.. We define [Sonto]ogy as a structured set of the
conceptua] elanents which are mandatory o he taken
nto account n He IS deve]orlnen’t and which cannot
bemadified bY i development For insmncg we use
it in the contextof e govermmenlt! and we estap]ish oo
|8y fran Javs and re€ulations t0 creat a kerne] of
5 Wit his approacb the on0]RY does not represent
a]l the kgal knowledg€e contajned in the law [t con
fins a]] e conceptual e}emem§ which must he tken
nto account on IS dedicated to activities processed i
the famevork of s law In panicula,r many elements
aphout the organjzation of the work Processes don  the
bng © the npojRY except hose Whch are explicitly
mentpned in laws or regujations (OnO Py § a wustan
dple partof the IS

Th s Part of IS ontology rajses te folbwing ques
tions concem g teach € Program s

— Js it mPportant © teach IS ontology in the disci
pl‘ne;s the actjvities of which are supported intensyvely
by IS lkemanagament engineering mediche Pub.
lic adm inistration..r_;

— Is it important t0 teach IS onto]o8Y in mfomat
9

6 (Governance

The IS governance Plays wo importan t role:s

— to assure the concordance hetween the dynan-
s of a]] the varous IS parts indeed these parts chey
10 independent dynan s each other and the IS govern
ancemustkeep the S un;y and the IS dentity inside
the enterprisr’e

— to assure the concordance hetween te develop
ments of the entePrie and of te E 1t 1S inpossihle
that this concordance could be only« ali@ment,

In partjcular the IS 8overmance has © manage the
activities of S deve lobm ent © choice ﬂqeme&lod’s 10
detem ne te style of managment of IS develoPment
( Participatory federal hiemrchica] confdeml..).

For nfomatgs teaching pro€rams and formanage.
mentprcgram§ 1s the under]y ing knowledge of IS gov_
emance nporant 10 he taughyp

7 IS transversa] aspects

There are severa] transversa] aspects m the IS do
ma'r} which have 10 he taken care and we wi]lmentjon
sane of then_j

— Securir}./ this aspect concems a]] he IS parts
and each Part has its own view 10 assure i,,t a]]l hese
pomnts of vew are consistent i thejr context hut if one
of than is foroten then security globally can be
failed

— (Campliance heween the varpus [Smade Ls the
actvity modeL’s te mfomaton modeLs the ontolegY
rnodeLS the npmatics mode]; these models in order
0 be able 10 validat their canpliance togethermust he
estah|shed thanks vmetamodelswhich must he nter
Peraple together ’Ihu§ for instanc§ a metamode]
for IS ono[8Y cannot he a sanantic metamode | with
out any correspondence mleswih a conceptual meta
mode] adaPed t© S mpjkmentation hY means of [
technopgies

_ Sustainabiliq it concems a]] the S parts and
their ntewoven relations The first stage concems the
quality of the models the [S mplementation  he or
ganjzation of the activites which is oriented tovards
the IS Posspilities  the continuous IS exploitatpn and
the contjnuous watch of the IS mmersion nside the ac
tivites The second stage concems its pertjnence ta
wards the stakes of he enterpr'}s’e s actjvities and the
poentialities of infomaton technolkies The thid
stag€e concems s Plans © take nNO account sjtuations
of antgc jPated evolutior}

g Services

Asmentioned Prevpusly the tem of« serwvges
does not have a rigorous sense We can opserve that
san e sewes are ndePendent on LS they are ke a
black bo,x whth has an enty and which Produces a
result fan this entry Enty and result are finpmation
or not [f Ye,s we ca]] than Joca] infomation service§
an exampP e of such a service is the service of currency
converer at a given tine We define an jnnpmation
service as a special LS which s an IS canponen t spec.
ified and mp kmented over a more inportant IS Gen
era]ly an jnformation service  much more canp ex
than a smPple black box Tn the conext of the IS of a
Universit}’ an exanPle of such an npmaton servgee
ocould be the service concemng fe student exchange
prog€rmmsw i the contjnuous adn mistratpn of the Jos
sers of the nvoled students

An pnfomation servgee 8 an extension of fe E
upon which it  inPlemented But this exension can
take severa] fonn:s

— it can he mtegrated nto the E

— {t can s@ay outside of the 15

— it can he federated 10 the §
it is strongly couPld with the IS

Furhemore  the desig of a swice jts mple
mematiog the oi8anjation of activites around it can
be decded locaﬂy withou t reconsjdering the whole ar
chitecture of the IS O fen the sewvice was not foreseen
durng the S design process In he next futurg that

it 1S outs'dfz but
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way of Jomg€ wil] be nomore except'pna,l bu,t on the
oonualy will becane the new meHod 10 design an IS
Fina]ly the idea of « servicee conducts to sur
mount Ke {o]lov ng sjuatin tHe Person has 1o face to
an unusua] sjtuation and o'f course the S 1S not de
sgned © support such a sjtuaton Ihu;% 10 sumount
the siuaton
servic’e or t0 adapt a serwvice t© e characterstics of

the Person must he ahle O seck for a

the situatiog Or 10 campose severa] service§ or to real
ze a new wwice on the {ly In a]] these cases the
used services can hecane an extension of the S and
their results have 0 he nte€raed in the S

9 (Conclusions

The teaching€ Programs mn the dJamains of activity
( managemen’t ndustrial engineer'ng eooncm}' Puh
lic adm nistration.. ) of mfomatjon systans and of i
nto account this breakthroug,
comng fran the services At the first sege jt seans in_
portant t0 develop an S taching pro€mam and then to
tanspm ;t n a second stagf’a nto an pfomation
service teaching pro€ram  The Deparment of nfoma
ton Systems of the Unjversity of (Geneva Pllovs this
way A first¢ [ icence (240 E uropean credir;) n n
pmation Systam {or under8rajuate students was crea
d inj9g] and then we created heDEAMAT]S( a
Ph ) Pro€rmam nmanagement and technolog&y of .

Hpmatics must take

fomation systan) 1985 With the participatpn of n
a first han(’i the Unjiversity of Grenople UJF for can-
Puter science an(j n the second han(,j the Unversity
of GGrenohle UPMF and the Unjversity of Savoje {for
management sc jence Novy because of fe new Euro
Pean rule§ we transfom the« [ icence’ mto a Bache lor
and a Master of [nfomation systtm and we pPrepare to
tanspm the Master nto a Master of Service Science
( SePt 2008).
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