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Ab stracg

Software development ski]ls are only Partia]ly tramned w ity traditiona] P re€ranm ng Janguages and softvare engineering cour

ses To ach jeve practica] skills needed i software industr}f canplex exanp Jes are necessarYywhich have © he generated in a pProect—

like setting This ncludes canmon sojuton find ng

intensjve canmunjcaton and stuctured Programm ing tasks Hert; a case sudy

fram the danan of eCanmerce i presented showing the canplexity needed for hese Jeaming processes
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1 Introducton

Universites of APP lied Sciences Play a specja] role
n heGeman educatpn systans TheY have © provide
an pdustiyoriented education mcjud hg mtemshPs
( {or one semester) and assurjng the appropriateness of
theirmethods for mdustty pumposes So hey connect
fundament] research with Practical methods [or this
reason pProfessors are favoured who have worked n .
dustty for severa] Years hesides their academic Profip
ciency

hfomation systms play a fecia] role n the (Ger
man unjpversity degrees sjnce amost 20 Years now
They have to canh nhe knowledge fran camputer scijence
with know ledge fran husiness adm nistratpn and econo
my Usmng their view of hoh « WOrldS” theyY cammuni
cate with the busiiess pedPle on their requirements for
sofware sYstem§ and theyY can mode] and impPlement
these requiramen s t0gether with Prog€ramm ers having a
strong hackg€round n compuer sc ence

In the curricu im of npmation systems n (Gema.
n}’ sofware education Plays a pran ment role  But the
softvare education consjsts of Programm ng courses and
sofware engmneering as well as of husmess pnfom aton
systan's and pfomatjon management Thu§ program_
ming languages and gan ng€ experjence i1 Progranm ng
has on]y a very |m jted oan which has © be filled
Wisely

Traditiona] ntoductor’y canputer science courses
often startw ity leam ng€ progranm ng PrinciPles jn con
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junction with a popujar progranming language () ften
these courses are i|lustrated with sane very sinple pro
grans exenPlify ng maijn toPics (Caused by the ntro
duction of a first Prog€ranm ng 1anguag,e most Practjca|
appoinments pr the students are concentragng on very
sinple al@oritins and Pro€rams as we]| The sjtation
is getting more proplanatic by the growing progranm ng
Janguage size( ncludmng in the countnot the pPure nun-
ber of reserved words of the Progranm ng 1anguag§: but
takng nto account the numper of predefmed sofware
function§ and the nunher of 1brarie55' This leads t©
the mpossihility © teach al] these concepts of the up.
tadate pogramm ng languages t0 the students But e
ven teach ng€ e Progranm ng 1anguageswell does on
Iy a £w helP when dealing with enterprise sofwar§
consistng of more advanced features [or exampl’e the
understanding of hasic Java as a progranming Jan
guage s giving a vewy [inited helP for the understand.
ng ofJZEE concepts 59 most Progranm ng courses
with Java 1y © came © the pont for at Jeast inc Judng
a very |iited nunper of pEE 1ecture’s © help the
students grasp same hasic concepts for huilding enter
prise sofware

[awely s Principle has heen Cmest'pneéi”y and
the mmpor@ance of confron tng the students fran He very
beg€nning wih canplex exanPles has hbeen reconijzed
Ths resanples the tendency of sofware industty n
buildin€ up softvare systms of fmowng ocmplexi‘ry
where the role of the Pro8rammer [ies not n huild ng
same independent program  put i changing and en
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hancing ofsoﬁwaremodule§ which are ajready in use

Anotherway to dea]l with the lack of Proficiency
which can he gajned n sane concrete Progranm ng
l[anuages Jies mn the concentration on software engi
neering princjple§ 0 provide the students with same
fundament] softwvare design strategies This enPhasizes
the importance of the ear]y stages Ppr the success oOf
softvare development Tn the last year§ severa] i por
antmode|ing Janguages {for e purpose of rasping the
requiraments of the sofware © pe built have pecane
very popular In the Unifed Madelng [anguage
([MI;M, use cases hel]p to provide a concise and
we]l understandah e descriptpn of the expected systan
behaviour To exactly dePict busness processe§ which
have 1o be suppored bY the nfomation systan © he
built activity d p€rams are wel] sujteg They can he
seamlessly negrated n© he Process of designing the
sofwvare systan W ith the Architecture {or Integrated
Infomation SYStenS( ARISW’ there exjsts anoher
systam atic appmach © huid mnfomaton sYstm;s
which s very popular i Gemany Especially Event
driven Process Chai’lS( EPCj are we]l used mn soft
ware industry and are provy g a canmon understand-
ng of the bushess processe§ which can he used bY
business ana1YStS( t0 change and oPtinize te pusiness
processe% aswe]| as by ofware engmneers 10 d escrihe
the requremen s for sofware ystan s 10 take part in this
processes For severa| standard softvare package§ the
business processeswh ch are the findanents of the soft
ware are descrbed with ERCs ( As the most fanous
eX?mpLe SAP has been campleely modelled w it
EPCs ) The deep know Jedge of one( or hetter sevem)
of those mode]ling languages is jneviahle for dea]ing
with ndustiy_sjze sofware systems

To redquce the camp exity of the softvvar? severa |
sofware construction PrinciPles have heen deePly nves
ti€ated mn the last Years Saome of them have pund their
way t0 ndustria] ofware provider§ foomng the Jatest
buzavords of the industty The Principles are quijte sin_
pLe though the usage of the industria] sojutions s part
¥ ( stll) verw tedious Design pattemé‘”, or the
ModeLView_Contloller(MVC) arch ftecturel 3 are very
Prom mentways 10 huild canplex sofware with clear re
sponsibilites of themadules (Other research disciPlines
lke AspectQOriented Progrmming ( AOP) !¢ are still
n their rispg and will Play an evenmore impor@ant roje
n he future

Fran the research in distributed artificial mte]l:
gence mu Iti a8ent sysem$”  are de]ivering severa] jn
eresting idea’s wh ch can be used © redJuce camplex;ty
of softvare systems in an ele@antway Especiall the

research on self organizing mnte]li€ent systenkd can
provde important pstruments t0 eénerfe canplex he
haviour out of very sinPle individual agents with differ
ent oles in the overa]] systam A |ready the metaphor of
agents hepPs i puilding comp ex softwvare systems of jn
dividua] camponents with a very |inited canplexjty

Using thismetaphor s leveraged laely by the ad
vent of weh_serviek? and sewice orented architec
pProviding an elegant way of mteroperatpn of
program modules  which can he orignally designed 1©
wotk independently This reduces the coamp exity of the
program modules vitally In fac,t nteroperahiiy of
sofware ystam s and service’s 8 a pranising way of re.
duchng the overa]] systan canplexity pr software devel
oPers alpwing€ ten © concentrate on refptvely linit
ed software modules

In the following paragraph§ a case study on in_
planenting€ a canplex system with this sinpPJle metaphor
1S descrbe(;] and sane carefi] resultss of this case study
are dravn

2 Teaching Sofware Developm ent
for nfom aton Systam s

turek!d
2

In the W estsaxonjan Unversity fere are different
In the faculty
for econam ics and husiness adnnistratpn we have tra

study Prog€rams {or jnfomation systems

ditbna]ly wo prog€rams nvolving nfomations systans
In the direct study Pro€@ram  pfomation systans are a
choosahlemajr field of S‘:tudy which can he selected
by students of husmness adminisiratiop Puplic adnmnis
traton and pusiness and engpeerng In fe postradu
ate part tine studie§ we directy provide a diPlana for
nfomaton systams conssting ofmore courses n the
, In hoth course prcgram§ the
students are taught the PrinciPles of Progranm ng [an.
guages wih an nteg€rated C|-- /Java Pro€ranm ng
course

At the end of the study prograrryl both groups have
towolk 1 a popct pcluding Programm ing san e Practi

area of camputing

calmodules This Progct should Provide the students
with same additiona] skills theY need for their Jaterwork
in ndusty

Resulting fram the ideas sketched in the ntoduc
the settings {or this Project have heen

choosen as {o Howing

ton secton

The students have towork after the agentorjen
ted metaphor of building ndePendent software modules

munnig as ndependen t processes
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Ihteraction of the agents {s dJone only via mes
sages passed by weh Service§ tus restricting the nter
actpn 10 service calls provided by same other agents

Themamn advan ages of these stthgs are

The mndividual] agents can he desi€ned and in-
Planented ndependent fran the othermodules

The students can do far parts of their work on
an individua] base leading © individua] exanining the
resu]s and individuall ratng the studentsworks

The sudents have to concentrate as we]l on the
description of the interfaces they provide to the oher
sudents and on the interfaces they need t0 he Provided
by others
tracts on the hehaviour of the ir modules

The students evolve teir negotia jon Ski]LS be-

leading t0 negotjatins and to0 writng con

cause a lack of negotiations leads © significant addi
tiona | wotk nhg IOHd_S
3 TheCase Sudy ImPlenenting an
eCamnm erce Systan
Electonic anmeme( or eCmeerce) plays an

mportant mlJe t© conducting husness

yeark!!l

n te Jast
The man task of eCammerce systans i{S tO
leverage canmercia] transactions via mtemet channeL’%
especially viaWordW ide W el The success of eCan-
merce depends on the pusiness rnodel( ncjudmg the
assormen,t the Presentatpn of the product? the Prp
cing  the delivery conditions and the services Provid
ecb, of the seller These fazctors make eCamnmerce an
nteresting damaipn {for ppmation sysems with a high
practica] relevance

Basically an eCanmerce systan has same hasic
oonstituem;s ’ providing sane husiness Processes Wih
relevance 10 the pusiness success This S an idea] st
ting for the softvare Project which has 10 he conducted
by the sudents The task of building an eCarmerce
systan was rejuced t© themamn parts of the eCanmerce
systan  Each of these parts had 10 be progranmed indi
vidually In hot &roups
Vo [ved was nearly idenﬁéa] and rather pW( 7 students
in fe case of the direct study Pro€ram and g students

te numper of students jn

n the case of the Post€raduate pPart tme study Pro
sram)

The assi€ment pr the students consisted Oof six
part§ each of them heing respected in He overal] Erad

S0 each stident could work on his her ovn

ng of the course

a The students had tomaode] the Processes heing
relevant {or feir indivdual taskS( sametines they only
had to mode] a partjal proces’s which is Part of a rea_
ter proceSS) and heY had 10 campine their Parts ©© fom
san e overa || husmess processe§ lke a custaner regis
terpng 10 the eCanmerce s}’sterr’l buying same £oods
and then beng delivered fram the canpany

b The interoperation of the processes had © be
defined bY negotjation peween the students ( Sane of
the necessary interoperations were roughly sketched by
the kcurers t0 set a stargng pont for the negota
tons )

¢ For teir partof the WOI'I’{ the sudents have to
build theirown classes and a data hase consistig of the
relevant data hey need 10 perfom their taskswel| The
dat bases were delberate]y not mte€rated © allov {or
more canp ex husipiess Processes |ke sane ipndividual
Jog 1stics campanies d e]ivering wares on hehalf of the re.
tajlers

d The studens had to define and mpPlement weh
services serving as e Programm ed realization of the mn
teraction of fye processes These services had 10 be op-
tin 122d tO restrict the data exchange heween different
individua] prograns These wely services definitions re.
suled directly fran the @ask {fBured n parth

e Each student had 0 mmPlament same dYnam ic
weph Pages to jnteract with the users nvwopved m the
processes ( A desBn styleSuide was made by the
students and agreed cqnmonly)

f The integratpn of the overa]] eCanmerce systan
was done 1 a pst %tep takng mnto consideratiop that
the mteroperation of the systam Parts was ajready de
fined wel] during the Previous steps

The prog€ramm ng asks were as folpw;

Assormentmanagmqen’t ncud ng defnition
and change of products 10 he sold a [istvew of severa]
product’s and a detajled view of one product

Category managemegt consisthg of definition
and change Of( hieramhica} catog categories defini
ton of projuct typeS( 10 classify ploducts)7 manag ng
the category assigment of the producgs and delivering
the brovsing of categores 10 He custaners of the eCan_
merce systam

Custan er management consisting of definition
and change of custamer dat’a ncluding the 08 han
dling of the eCanm erce /stan
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Price and discount managemen} consistng of
definmng€ the Prices Ppr ploducnf defnmng custamer
group specific discounts and hand]ing specia] offerings
( asm arketing cernpag’nsj_

Basket and order managan en’t consisting of
creatpn and manpuljation of basket’s addin8 products
o baskets and chang€ng the haskets t0 orders

Logistics managemen’t ncluding sodcks man
agam ent and sinulating delivery aswe]] as re ordering
of products

Accounting management nc Jud ng ou sstand ing
rece ivable’s and definition of custan er groups

Togethe,r theseemodu s Provided a camp ete even
though sinpPle eCanmerce systan which could serve as
awork ng prototype ’

4 Results and Conclusions

Fran the pont of vew of teaching ndustiy_orjen.
d software developmen; the case sudyY showed same
remarkable results [EsPecpl|ly the very sinijlar setting
n wo different study pPro€rans exhibited
effects

In the first group the sudents had less experience

interesting

with Progranmmng (On} one stident had done more
than the basgc course Prog€ran n P rogramm ng n the
second gxouEJ the Part tine students had very (d ifferent
know Jedge about pregramm ng  Aboutq 3" wotked i
sofwvare industy as progranmers and the oher) 3"
had no significan t experience hefore the study program

Themap diference consjsted of the cooperation of
the students In te part tine proglarr} the cooperation
was very [oose even n fe canmon meetings with the
1ecturer( Wh’ich had the same amount of tine) the
sudents had onl]y a very restriced canmmunication
Each student tried t0 sove ther Proplems ajone In the
firstgloup te students had fomed a more mtegrated
oooperatiof} leading © snificant canmon SOV ng
pPoblens with the Pro€ramming enviroment and w ik
the imPlementation of the weh serviceS( which was
done nMS VisuaStudid)

Another difference was the choijce of progranm ing
languages n the first8oup the students agreed on w
spgM icrosoftV suaBasic for the mplmentation of the
systan  n the second gloul? the students choose dif
frent progranm ng 1anguage5( VisuaBasic and ]ava)’

resultng fram their Progranm jng experjence This re

suled in sane serpus poblanswith hocampPath e defi
nitpns of weh servces fram M icrosoft and Sup espe.
cially with canplex opject tyPes as arguments {or serv.
ice calls ( These should be solved mn the newest ver
spns of their products )

Despite the canmonaljties of e wo case stud ie§
the resultswere quite differen,t

(1) The quality of the overa]] sojution was hBhY
diffrent Alhough the Prog€ramm ng expergence and
the Progranming knguage knowledge of the first group
has been Jower than the experience and the knowledge
of the second group  theymanaged 1© Present a hetter
solution Which was wotkingwe]l In the second groury)
ony one part was done very we]| ( Thiswas te part
done hYy a fu]] tine Java P rog€ramm er whom anaged t0 do
his assi€m ent very we 1]) ()Verall the solution of the
second gmoup had serpus proplen s 10 work

(2) The cooPeration ;n the first tean was very
Well leading€ 0 an ncreased qualiy of ther sojution a
ver the first injtial ideas thatwere presented © the lec
turer Caused bY an intense canmunijcation and the
need of a]] students t0 getaccustaned t0 the ntegrated
the students helped each
other 10 elahorate their Packages

(3) Due © themuch hetter qua]ity the project of
the first 8roup had better results for the individual parts
aswel]] as for the ntegratpnal aspects (Only one part of

deveppment envirommen t

the overa]] systtm was hard]y accePtahle leadng to one
lover 8rade The other partswere we]] dJone

(4) The ndividual evajuaton of the Jessons Jearn.
ed in the Projectwas very high n he fist eam  They
did a harderwork  but they enjoYed well finshing the
task and were proud of their canhbined work None of
the students did believe te Project 10 be successfi] i
the begnn ng But 1€eter thheymanaged 10 develop a
camplex sofware system

(5) The high encapsulation of the projec’t resul
thg n different ofware sysems with a stongly re
stricted mteractpn hePed © Lajn advantage over an
ntegrated sYstmg, Each participant coul work on his
ovn so]utior} but they had t0 a8ree on the interopera
bility of heir sofvare

(6) Fram the perspective of he lecture; the
students of the first 8oup gamned same vajaple skills
fram doing this Project forworking in sofware industy
they

They leamed t0 O supstantja] cqnmunicat'pgl
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leamed © nefotiate ahout the nterfaceswith oter sys
tm parg% they ooncentrated first on the husmness
processes and did the coding work after the processes
were clearl defined and hey ndvidually dealtwih
very smple poblans Jeading t©© sinPle mplmenta
tion§ which showed their advanag€e n the canpination
into the overa]] eCanmerce systm

(7) The bw communjcation and |ow cooperation
of the second tean led 1O bad overa]] results The
students did not manage to puijld an overa]] working
sYsten} supstantg] parts of the systam have not heen
finshed n ﬁn,e the kaming curve was very pvy and
aljso e mmpressins of the sudents ahout their own
leaming p the Project were bad Although their overa]]
knowledg€e was much higher than in the first grou}?
theY had Pmoplans v Jevera8e this knowledge t0 a]]
team memhers The results were sin jjar 0 experiences
of the first auor of this Paper fran sofware industry
the lack of direct cammunjcation jn a sofwware Project

leads © sgnificant project risks
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