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Overview

Softwaredevelopmentis a comple, difficult, andchallengingtask.Althoughalot of
researcthasbeendoneto improveourability to develophigh quality software thestate
of practiceconcerningdevelopmenimethodsfoolsandlanguagess still insufiicient.

Theresearchgroupis doingbasicresearchn thefollowing areas

e Object-Oriented Software Construction

Objecttechnologyhas proven to be well suitedfor applicationdevelopment.
Especiallywhen building so called programfamilies, object and component
basedlevelopmenteadto ahigh degreeof reusability We areengagedn archi-

tecturalissuedor designingoroductfamilies.

e Software Quality Assurance

Quality assuranceneasureplay an importantrole in delivering high quality
software.Expierenceshaws thatobject-orientedindcomponenbasedievelop-
mentneedsew testingandvalidationtechniquesWe focuson atestingmethod
for framavork baseddevelopemenby meansof role modeling.

Currentlywe arerunningthreeresearciprojects.Thefirstaimsin developingamethod
for testingapplicationdmplementedy meansof anobject-orientedframevork. The

goal of the secondprojectis to definea techniqueanda tool setto improve Internet
searchabilitypasedon object-orientednformation modeling. The third projectthat

wasrecentlystartedocusenrequirementgngineeringnddesignssuesf software

productlines.Sincewe work in closecooperatiorwith industrialpartnerurresearch
projectshave astrongpracticalorientation We offer lecturesandcourse®nobjectand

componentechnologyaswell ason software quality assurancd-urtherinformation

concerningpur researctandteachingactvities canbe foundat:

http://lwww-lufgi3.informatik.rwth-aachen.de

Research Projects

Software Test Bench
H. Lichter M. Scnizler

The goal of this projectis a more efficient testingapproachfor the membersof a
programfamily. Todayprogramsor relatedapplicationareasare often developedas
a family, in which differentvariantssharea commonkernel that implementstheir
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basicfunctionality This way commonpartsarereusedacrossdifferentprogramssa-
ving considerabl@levelopmenteffort. Actually, a family approachmay alsoimprove
the overall quality of its memberssincethe reusedpartshave alreadybeentested
in previous variants.However, the adaptation@nd extensionsrequiredfor different
programvariantsmake it imperatve to thoroughlytesteachof themindividually, since
they may causenew defectsthat will also affect the reusedparts. Unfortunatelyin

practice testingprogramfamily membergemaindaborious becausd oftenrequires
new testsfor eachvariant.Our objectveis thedevelopmenbf atestbenchthatcanbe
reusedvithout modificationfor every programfamily member Sincein particularthe
concept®f object-orientatiopromotereuseandthereforeheconstructiorof program
families,we decidedearlyto focusourwork ontestingframevork-basegrogramsin

this caseatestbenchis basedntheframevork thatall programfamily membersave
in common,andit canbe usedto check,if every programvariantcorrectlyprovides
thecommonfunctionality.

It turned out early that the main obstacleson the way to a framework test bench
aretightly linked with thoseof testingobject-orientedsoftware in general A close
inspectiorof currenttestingtechniqueshavedthatin particularthepoorreusabilityof

testcasesacrosdifferentimplementationsandtheinsufficient consideratiorof object
interactionmaleit difficult to usethemasstartingpointfor ourapproachWhile testing
object-orientedoftwaretodaymeangestingindividualclasseswe concentratenstead
ontestingthe interactionof objects.So calledobjectcollaborationsembodythe main
complity in anobject-orientegorogramandcharacterisés fundamentabehaiour.

Actually, they are also a framework’s essentialcontrikution. From our experience,
collaborationsonceimplementedare more stablethanindividual classeswhich are
clampedbetweenconflicting collaborationsThey areideally suitedas startingpoint
for reusabldests.

Role modellinghasshawn to be an effective meansfor describingobjectcollabora-
tions. Rolesallow separatinghe differentconcernsthat are setup by the different
collaborationsin which anobjectis involved.Soa particularcollaborations role mo-

delcanbereusedor ary implementatiorof thesamecollaborationConsequentlytest
caseshatarederivedfrom aspecificrole modelcanbereusedor eachprogramfamily

membeithatcontainsanidenticalcollaborationTheprojectstudiesn particular how

collaborationganbemodelledeffectively with roles,andhow testcasesanbederived
from sucha role model.In the end,thosetestcases onceimplemented constitute
thetestbench for whichwe setoutin the beginning.

Objectbased Internet Search
H. Lichter, A. Uhl

Externalcooperationinteractve Objects Freilurg
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Todays Internetsearchenginesomputetheir centralizedndex by cravling webcon-
tents.This approachmplies two major problems:large andrelevant partsof the In-
ternetcontentare not reachableby cravling andthusremaininaccessibldor search
engineq" deepweld ), bandwidthandits growth imposeharshlimits on centralindex
currengy andindexableshareof vastlygrowing availableinformation

Theobvioussolutionis adistributedapproacho informationretrieval thatbetterlever-
agesthe availablebandwidthin orderto achieve higherindex currengy andimproved
coveragejncludingdeepwebcontentsA formalmodelregardingthebandwidthcom-
sumptionof distributedsearchcanbe establisheavhich canthenbe usedto optimize
logical network topologiedik e traderdistributionsfor efficient bandwidthuse.

The solutionlies in reversingthe paradigmof Internetsearch Contentproviderswill
have to contrituteto the searchabilityof their informationspacethusmakingsearch
morebandwidth-eficientandmakingdeepweb contentsaccessibléo search.

Internetcontentincreasinglytendsto be generatedy online applicationsatherthan
by staticdocumentsin orderto integratethis contentwith a distributed searchin-
frastructure searchabilityhasto be incorporatednto modern,holistic applicationar
chitecturedik e is alreadydonefor otheritemslike persistencetransactionsor dis-
tribution. The benefitsof model-drven development(seealsoOMG’s Model Driven
Architecture- MDA) canbeleveragedor this purpose.

A prototypeshaving how this canbe donehasbeenbroughtonline at
http://mww.NewWaveSearchables.com

togethemwith awhite paperexplainingthe mostimportantconceptslt combinedest-
of-breedtechniquedrom the field of informationretrieval with an architecturalap-
proachto designingsearchablenlineapplications.

Software Product Lines
H. Lichter T. vonder Maf3en,T. Weiler

ExternalcooperationABB CorporateResearchl,.adenlurg

A productline is a setof relatedproductswhich sene a specificmarket sggment.
Within the scopeof software engineeringhe product-linebasedapproachprovides
thepossibilityto maximizethereuseof techniquesprocesseandorganisationandto
reducetime to market.

In orderto developasuccessfuproductline, thecommonandvariablefeaturesamong
all productof aproductine mustbeidentifiedandsummarizednto aDomainModel.
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Basedon this Domain Model an Application Model for every single productof the
productline is developedwhich describeshe variablepartsof the specificproduct.

Therebynew tasksand problemsin all areasof the software developmentprocess
arise.To describeSoftwareProductLinesadequatelyyen methodsnustbedeveloped
respectrely existing methodsmustbe adapted Furthermoreat mustbe ensuredhat
evolution of the DomainModel entailsevolution of thethereonbasedapplications.

In the context of this projectmethodgor the systematiadescriptionof requirements
andarchitectures$or productlinesshouldbe analysecandadwanced Therebyparticu-
larly existing modellinglanguagesdike the UML shouldbe analysedo what extend
they fulfill theneeddor modellingSoftwareProductLines.

Other Activities

Teaching

In 2001thefollowing coursesvereheld:

e Lecture" SoftwareQuality Assurance (3V+2U)

Lecture® Componen@echnology (2V)

Lecture* Object-OrientedoftwareConstructiot (3V+2U)

Seminaf Quality Assuranctin cooperatiorwith sd&mAG Koln

Seminaf ProductLines (2U)

Proseminat GUI Developmerit (2U)

PracticalCourseJaza Application Developmeni(3U)

Other activities

Spealer of the Gl-Fachgruppe2.1.6.Requiement€EngineeringH. Lichter

Memberof the Gl-Fachaussbuss2.1 Softwae Engineeringand ProgrammingLan-
guages H. Lichter

Memberof the Gl-ArbeitsgruppeRequiementsEngineeringfir Produktfamilienof
the Gl-Fachgruppe.1.6Requirement&ngineering;l. vonder Malien

Memberof the programcomittee,Gl-ConferenceModellierung2001, Universtity of
Paderborn28.-30.3.2001H. Lichter



Programchair of GI-ConferenceSEUH 2001, Universtity of Zuerich,22.-23.2.2001,
H. Lichter

Organizationof the anualworkshopof Gl-Fachgruppe2.1.6 Requiements€Enginee-
ring, Hamhurg, 29.-30.11.2001H. Lichter

Assessofor Fondszur ForderungderwissenslaftlichenForschung Wien, H. Lichter
Reviewer for dpunkt-\erlagHeidelbeg andCluver AcademicPublishersH. Lichter

Representate of the ComputerScienceDepartmenin the RWTH’s quality of tea-
chingprogramH. Lichter

Organizationof the ComputerScienceDepartmens mentorsprogramH. Lichter
Organizatiorof theBeginners Coursen ComputeiScience2001,H. Lichter, T. Weiler

Computer and Network infrastructure

The intranetof the softwae constructionresearchgroup consistsof 5 SUN Work-

stationsrunning Solarisand 10 PCsrunning Windows 2000 resp.Linux which are
connectedsia 100MBit Ethernet.One Workstationis usedas Sener (Data-, Name-
andMailservice Backup)onePCasaFirewall betweerthebackboneftheComputer
ScienceDivision andthe intranetof theresearclgroup.Beyondit theresearchgroup
possessezLaptopswhich aremainly usedfor presentationandteaching.

Talks and Publications

Talks

H. Lichter: SoftwareEntwurf- Methoderund Techniken,Seminamlt AccesdMaterials
+ Processedachen February2001

H. Lichter: SoftwareProduct_ines- ChancesndRisks,| TG Conference®n” Individual-
softwareausder Schublade SW-ProduktbmilienalsLosund

H. Lichter: Requirementand Testing, Requirement®ays 01, Langen,November
2001

H. Lichter: TestCaseDesignand Validation Costs,Requirement®ays01, Langen,
November2001

H. Lichter: SystematischeSoftwaretest,Seminarat AccessMaterials+ Processes,
July 2001

H. Lichter: Frameavork basedSoftware DevelopmentComputetScienceColloquium,
Universityof Mannheim Octobey 2001

M. Schnizler: Testenrahmenwerksbasiertétrogrammereffen AK Testenobjekt-
orientierterProgrammé&TOOP)der Gl-Fachgruppe.1.7,DresdneBank,
Frankfurt/Main,18.05.2001



M. Schnizler:TestenrahmenwerksbasiertémwendungenQODACH-Treffen, Soft-
wareCompetenc€enterHagenbey, 17.09.2001

M. SchnizlerRollenbasiertefestobjektorientierteKollaborationeriJreffen Gl-Fach-
gruppe?2.1.7 Test, Analyseund Verifikation von Software (TAV), ASQF, Erlangen,
18.10.2001

Publications

H. Lichter, T. von der MalRen:Modellierungvon Variabilitatenin Anforderungerbei
Software-Produktlinierifagungsbanthformatiktageder GI, November2001

M. Schnizler:RollenbasiertefestobjektorientierteKollaborationenSoftwaretechnik-
Trends|SSN0720-8928Vol 21,Nr 3, pp 9-10.

H. Lichter, M. Glinz: Software Engineeringm Unterrichtder Hochschulendpunkt-
verlag,Heidelbeg

H. Lichter, H. P. Frohlich, M. Zeller: EnablingLocal SPIin a Multi-National Com-
pary, Proc.of Int. Conferenceon ProductFocussedsoftware Procesdmprovement
PROFES’2001,KaiserlauternSeptembe2001

H. Lichter, H. P. Frohlich, M. Zeller: SoftnareProcessmprovementat ABB, Proc.of
CONQUEST2001,Nurnbeg, Septembe2001

A. Uhl: Das Framaevork New Wave Searchable$iir die skalierbareinternet-Suche,
OBJEKTSpektrumiNo 4, 2001,
http://shipping.accesscable.net/uhl/ObjectSpektrum.PDF

A. Uhl: TheFutureof InternetSearchDOA'01 InternationalSymposiunon Distribu-
ted ObjectsandApplications,ShortPapers Sep2001,
http://shipping.accesscable.net/uhl/BZD01Short.PDF

A. Uhl: GlobaleSucheiberWeb-AnwendungerswDevelopmentNo 2, 2001

H. Lichter, A. Uhl: New Wave SearchablesChangingthe Paradigmof InternetScale
Search|nternationalConferenceon Advancesn Infrastructurefor ElectronicBusi-
ness ScienceandEducationontheInternet,Aug 2001,
http://shipping.accesscable.net/uhl/SSGRR.PDF
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