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Abstract:Thefollowingconceptualpapermainlyaddressestheunderstandingproblemthatcomesupwithteachingbusinesseconomics

andapplyingthistocomplexIT-infrastructuresandintegratedprocesseswithinanEnterpriseResourcePlanningSystem.Underlabora-

toryconditions, weassumetoresolvethislackofunderstandingduringtransactionalexercisesandtoconfirmpupil'sorstudent'sbusi-

nessknow-how, whilewell-evaluatedcasestudiesaredemonstratedandexecutedbythemselves.Tovisualizesupplychainstructures

andprocesses, theauthorsarepresentingaframeworkforphysicalLEGOconstructionsanddigitalmodellinglogisticscenarios.
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1　Motivation

Forgeneralandfurtheracademiceducation, the
fieldofintegratedinformationsystemsisoneofthemost
interestingandpopulartopicsforstudents, especially
withemphasisonbusinessinformationsystems.Atthe
UniversityofAppliedSciencesinZwickauthenumber
ofvolunteersforthelecturesandpracticesinERP/SAP
systemsindicatesitsrelevanceforeconomic-basedstud-
ies.Presentcasestudiesofthatcourseincludecustom-
izingorganizationalstructures, HumanResources, Ac-
countancyandControlling, WorkflowManagementor
BusinessInformationWarehouseandthecontinuous
scenarioaddressesthemainfocusonoperatinglogistics
inasupplychain.Thewidelyacceptedcourse, charac-
terizedbyahighqualityandanambitious, methodical
concept, isreflectedintherankingresultsataninde-
pendentinternetplatform asthebestcourseofthe
wholeuniversity

[ 1]
.Studentsexpecttolearnaboute-

conomicsinpracticalsituationsatacomplexinforma-
tionsystemlikethewidespreadmySAPERPsolution.
Furthermore, itisrecommendedtofacilitateresearch
andintensifying(pre-) universitaryeducationinthis
field.Sopupilsfromupperclassesofthegrammar
schoolcanbeintroducedinaplayfulmannertospecial
selectedcasestudiesmainlyfocusingonlogistics.The
followingdrawingstructuresthemaintargetgroupsfor
whichthecentralideasoftheSAPLEGOlaboratoryare
designed.

Fig.1　TargetgroupsofSAPLEGOLaboratory

Accordingtonamedexpectationsandthecourse's
reputation, itisnecessarytoimprovethecoursecontin-
uouslytoenablealltargetgroupstocopebetterwith
complexinformationsystems.From thisfollowsthe
mainobjectiveofthisconceptualpaper:Visualizing
structuresandprocesseswithinasupplychaintoevolve
abetterunderstandingforIT-relatedoperationsin
mySAPERP.

Thispaperpresentsconcreteideasonhowtoset
upalaboratoryforcontinuoussupplychainmanagement
(SCM) andspecifiesthebasicphysicalequipmentto
realizeitsprocesses.Bydemonstratingmaterialandin-
formationflow, pupilsandstudentscanbenefitfrom
there, beinganinsightintooperatingbusinessproces-
seswithhighpracticalrelevance.
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2　KeyAspects

Besidesthecentralgoalofthisprojectthereare
severalotherkeyaspectsthatmightbeconsideredas
well.BasedonpresentERP/SAPcoursematerials, it
willbecreatedanexperimentalenvironmentconsisting
ofthreecompaniestodemonstratetheirvendorrelation-
shipsandbasicallyreferstologisticandpersonnelman-
agementrelatedissues.Thesupplychainischaracter-
izedbyone1

st
and2

nd
tiersupplieraswellasadirect

producer(OEM) andtheyareinvolvedinacontinuous
scenarioofmanufacturingofficechairsbasedonadivi-
sionoflabor.

Toarrangeatangibleandvisiblesupplychainla-
boratory, allphysicalelementswillbeconstructedu-
singmaterialfromLEGO, especiallyLEGOTechnic
and the roboticsproductline LEGO Mindstorms
NXT

[ 2]
.Focusinglogisticandmanufacturingelements,

dynamicprogrammableLEGO modelsshallemulate
movementsandtransformations.Previousstudiesbasi-
callycombineeconomicproblemswithSAP-specificim-
plementationandadditionally, studentscannowbein-
troducedinaplayfulmannertocomplexprocessesofan
informationsystemtorecognizetheirconceptualgaps.
Itisnotnecessaryoraffordabletocreateareal-sizela-
boratoryforillustratingthesesophisticatedtopics.

Thispaperaddressesthreeotherconceptualele-
ments.Thefirstistoenabletheintegrationofinnova-
tivetechnologiessuchasRadioFrequencyIdentification
(RFID), barcodesandemployeetimeandattendance
solutions.Sostudentsandpupilscangetintouchwith
state-of-the-arttechnologyanditsappropriateimple-
mentationaswellasconnectiontoanERPsystem.

Secondly, variouslogisticcontrolprincipleswill
beillustratedtocomparethemwitheachother, i.e.
KANBANandtheprinciplesofPULLandPUSH.For
economicbenchmarking, itisnecessarytodesigninfor-
mationandmaterialflowswithdifferenttransport, han-
dlingandstoragetechniques.

Thegreatestbenefitofthiscomesfromthethird
conceptualaspect.Ofcourse, physicallyvisualizinga
supplychainpromotesanoptimalunderstandingofall
theinterrelationshipsininformationsystems, buthasa
cleardisadvantageinapplication.Youcannotusethe
labanywhere, onlyinaspaceandtimeindependent
manner.Toresolvethisdependencyonspaceand
time, youcansetupadigitalscenery.Viasoftwarefor
computeraideddesign (CAD) , studentscancreate
digitalmodelsofalltheLEGOconstructions.Finally,
themodelscanbebroughttogetherinonesceneryand

Fig.2　KeyaspectsofSAPLEGOLab

bedisplayedusingsoftwarecalledvisTABLE.Withthis
digitalpreparation, calculationsformaterialfloware
possiblefromanywhereforexample.

3　CoreActivitiesandWorkPackages

Thefollowingschematicoverviewgivesanimpres-
sionofprocessesalongthissupplychain.Adetailedil-
lustrationofthedirectproducer(OEM) supportsexam-
plesofthestructuresandmainprinciplesofamanufac-
turingcompany.

Tosplittheprojectinafunctionalmanner, four
workpackagesaredefinedandoccupiedasthecoreac-
tivities:externalandinternaltransport, loadingaswell
asproduction.

Forexternaltransportactivities, commonmeansof
transportliketrucksandtrainsareusedoutofconsum-
erLEGOmaterial.Trainsarearrangedwithconducting
tracksand9voltmotorsandcanbecontrolledbyelec-
tricsignals.Thesceneryprovidesatracklayoutwhere
threetrainscandrivesimultaneously, becausedeliver-
iesofgoodsissueorgoodsreceiptwillberealizedby
holdingtracks.Buildingupthetrackslayout, trains
andwagonsdefinesthe1stworkpackageandiscalled
traintransport.

Besidestrains, theconceptoflinkedtransport,
definedasthe2

nd
workpackage, willbeusedforLEGO

trucks.Implementedassensor-affectedtruckswithpro-
grammableLEGONXTbricks, thetruckcanbecon-
trolledbylightorcolorsensorsandservomotorsforex-
ample.Accordingtothefunctionalconceptofsensor-
affectedtrucks, internaltransportprocessesshallim-
plementcyclicsupplyautomatismthroughanautomated
guidedvehiclesystem (AGV).Itstaskistoaccommo-
datedemandsformaterialfromtheproductiondepart-
mentasrequestedinthePULLprincipleforexample.
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Fig.3　Schematicoverviewofsupplychainlaboratory

Mostdifficultisthe
3rd
workingpackagecalled

loading, dealingwithRFIDprocessesingoodsreceipt
andgoodsissueaswellassettingupahighbayware-
house

[ 3]
.Toloadorunloadtrainsortrucks, atower

cranehastobeassembled.Ittakesthecontainertoa
well-definedsupplyareaandenablesreadingRFID

tagstopostgoodsissueorreceipt.Thenextimage
presentstheRFIDscenarioforloading.

Forstorageinthewarehouse, anautomaticstor-
ageandretrievalrobotichandlingsystemisrequired,
similartoacrane'sfunctionality.Soatypicalhighbay
warehousewithanoperatingdevice.

Fig.4　Scenarioforloading

The4
th
workingpackagenamedproductionin-

cludesconstructionsandprogrammingforthephysical
handlingunitmanagement

[ 4]
.Robotictechnologyis

usedforassemblingmachinesorthereplacementofbo-
xes.Simplecontainertransportwillberealizedbyap-
paratussuchasconveyorbeltsorflowracks, assem-

bledbyLEGOTechnicproductline.Thenextpicture
showstheproductionscenariowithconveyorbelttrans-
portandbarcodereading.Viaautomatedcompletion
confirmation, thestocks, elapsedtimeandcostscan
bepassedon.
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Fig.6　Scenarioforproduction

4　SummaryandBenefits

Thepaperaddressesacoupleofhighlyinteresting
issuesintherangeofbusinesseconomicsandbusiness
informationtechnology.Regardingcombinedtheory
andpracticeattheUniversityofAppliedSciencesin
Zwickau, alaboratory(SAPLEGOLAB) isadminis-
tratedtocoverresearch, educationalandexperimental
purposesinonecontinuousmanufacturingscenario.It
isbasedonwell-evaluatedeconomicERP/SAPcase
studiesthatemulateasupplychainconsistingoftwo
suppliersandoneOEMproducer.Byimplicatinginno-
vativetechnologiessuchasRadioFrequencyIdentifica-
tion(RFID) andbyvisualizingdigitalLEGOconstruc-
tions, variousinformation and materialflow-based
processeswillbemade“visible, tangibleandexperi-
encable”.Thedescribedconceptcanbeunderstoodas
aninstrumentormodelexactlyconveyingthespecific
knowledgeandskillstostudentsorpupilsthatarerele-
vantandstate-of-the-artforanindustrialenvironment
anditsapplications.

Sopupilsandstudentsbenefitfromsuchaproject
implementationby ( im-) provingtheirknowledge
practicallyand, accordingtotheircareerentry, they

willsustainablygetaheadfromotherjobapplicants.As
aresulttoo, raisingtheanticipatedreputationforour
universityistheconsequenceandhasanimpactonco-
operatedacademicorbusinesspartners.Forexample,
Industrialpartnershipsmayalsobenefitfromsuchala-
boratoryproject, becausetheycanpracticallyrealize
theirlogisticconceptscontinuouslyinanintegratedIT
environmentandinvestigateoccurringeffects.Hence-
forth, thegoalofimprovingandensuringthequalityof
(pre-) academiceducationcanbeputintopracticeby
suchprojects, asthecasemaybeincooperationwith
businesscompaniesorestablishments.
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