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Overview
Softwaredevelopmentis a complex, difficult, andchallengingtask.Althougha lot of
researchhasbeendoneto improveourability todevelophighqualitysoftware,thestate
of practiceconcerningdevelopmentmethods,toolsandlanguagesis still insufficient.

Theresearchgroupis doingbasicresearchin thefollowing areas

� Object-Oriented Software Construction

Object technologyhasproven to be well suitedfor applicationdevelopment.
Especiallywhen building so called programfamilies, object and component
baseddevelopmentleadto ahighdegreeof reusability. Weareengagedin archi-
tecturalissuesfor designingproductfamilies.

� Software Quality Assurance

Quality assurancemeasuresplay an importantrole in delivering high quality
software.Expierenceshows thatobject-orientedandcomponentbaseddevelop-
mentneedsnew testingandvalidationtechniques.Wefocusonatestingmethod
for framework baseddevelopementby meansof rolemodeling.

Currentlywearerunningthreeresearchprojects.Thefirst aimsin developingamethod
for testingapplicationsimplementedby meansof anobject-orientedframework. The
goal of the secondprojectis to definea techniqueanda tool setto improve Internet
searchabilitybasedon object-orientedinformationmodeling.The third project that
wasrecentlystartedfocusesonrequirementsengineeringanddesignissuesof software
productlines.Sincewework in closecooperationwith industrialpartnersourresearch
projectshaveastrongpracticalorientation.Weoffer lecturesandcoursesonobjectand
componenttechnologyaswell ason softwarequality assurance.Furtherinformation
concerningour researchandteachingactivitiescanbefoundat:

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

Research Projects

Software Test Bench
H. Lichter, M. Schnizler

The goal of this project is a more efficient testingapproachfor the membersof a
programfamily. Todayprogramsfor relatedapplicationareasareoftendevelopedas
a family, in which different variantssharea commonkernel that implementstheir
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basicfunctionality. This way commonpartsarereusedacrossdifferentprogramssa-
ving considerabledevelopmenteffort. Actually, a family approachmayalsoimprove
the overall quality of its members,sincethe reusedpartshave alreadybeentested
in previous variants.However, the adaptationsandextensionsrequiredfor different
programvariantsmakeit imperativeto thoroughlytesteachof themindividually, since
they may causenew defectsthat will also affect the reusedparts.Unfortunatelyin
practice,testingprogramfamily membersremainslaborious,becauseit oftenrequires
new testsfor eachvariant.Ourobjectiveis thedevelopmentof a testbenchthatcanbe
reusedwithoutmodificationfor everyprogramfamily member. Sincein particularthe
conceptsof object-orientationpromotereuseandthereforetheconstructionof program
families,wedecidedearlyto focusourwork ontestingframework-basedprograms.In
thiscaseatestbenchis basedontheframework thatall programfamily membershave
in common,andit canbeusedto check,if every programvariantcorrectlyprovides
thecommonfunctionality.

It turnedout early that the main obstacleson the way to a framework test bench
are tightly linked with thoseof testingobject-orientedsoftware in general.A close
inspectionof currenttestingtechniquesshowedthatin particularthepoorreusabilityof
testcasesacrossdifferentimplementationsandtheinsufficientconsiderationof object
interactionmakeit difficult tousethemasstartingpointfor ourapproach.While testing
object-orientedsoftwaretodaymeanstestingindividualclasses,weconcentrateinstead
on testingtheinteractionof objects.Socalledobjectcollaborationsembodythemain
complexity in anobject-orientedprogramandcharacteriseits fundamentalbehaviour.
Actually, they are also a framework’s essentialcontribution. From our experience,
collaborationsonceimplementedaremorestablethan individual classes,which are
clampedbetweenconflictingcollaborations.They areideally suitedasstartingpoint
for reusabletests.

Role modellinghasshown to be an effective meansfor describingobjectcollabora-
tions. Rolesallow separatingthe differentconcernsthat are set up by the different
collaborations,in whichanobjectis involved.Soaparticularcollaboration’s rolemo-
delcanbereusedfor any implementationof thesamecollaboration.Consequently, test
casesthatarederivedfrom aspecificrolemodelcanbereusedfor eachprogramfamily
memberthatcontainsanidenticalcollaboration.Theprojectstudiesin particular, how
collaborationscanbemodelledeffectivelywith roles,andhow testcasescanbederived
from sucha role model.In the end,thosetestcases- onceimplemented- constitute
thetestbench,for whichwesetout in thebeginning.

Objectbased Internet Search
H. Lichter, A. Uhl

Externalcooperation:InteractiveObjects,Freiburg
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Today’s Internetsearchenginescomputetheircentralizedindex by crawling webcon-
tents.This approachimplies two major problems:large andrelevant partsof the In-
ternetcontentarenot reachableby crawling andthusremaininaccessiblefor search
engines(“ deepweb“ ), bandwidthandits growth imposeharshlimits on centralindex
currency andindexableshareof vastlygrowing availableinformation

Theobvioussolutionis adistributedapproachto informationretrieval thatbetterlever-
agestheavailablebandwidthin orderto achieve higherindex currency andimproved
coverage,includingdeepwebcontents.A formalmodelregardingthebandwidthcom-
sumptionof distributedsearchcanbeestablishedwhich canthenbeusedto optimize
logicalnetwork topologieslike traderdistributionsfor efficientbandwidthuse.

Thesolutionlies in reversingtheparadigmof Internetsearch.Contentproviderswill
have to contributeto thesearchabilityof their informationspace,thusmakingsearch
morebandwidth-efficientandmakingdeepwebcontentsaccessibleto search.

Internetcontentincreasinglytendsto begeneratedby onlineapplicationsratherthan
by static documents.In order to integratethis contentwith a distributedsearchin-
frastructure,searchabilityhasto be incorporatedinto modern,holistic applicationar-
chitectureslike is alreadydonefor other itemslike persistence,transactions,or dis-
tribution. Thebenefitsof model-drivendevelopment(seealsoOMG’s Model Driven
Architecture- MDA) canbeleveragedfor thispurpose.

A prototypeshowing how thiscanbedonehasbeenbroughtonlineat

http://www.NewWaveSearchables.com

togetherwith awhitepaperexplainingthemostimportantconcepts.It combinesbest-
of-breedtechniquesfrom the field of informationretrieval with an architecturalap-
proachto designingsearchableonlineapplications.

Software Product Lines
H. Lichter, T. vonderMaßen,T. Weiler

Externalcooperation:ABB CorporateResearch,Ladenburg

A product line is a set of relatedproductswhich serve a specificmarket segment.
Within the scopeof softwareengineeringthe product-linebasedapproachprovides
thepossibilityto maximizethereuseof techniques,processesandorganisationsandto
reducetime to market.

In orderto developasuccessfulproductline, thecommonandvariablefeaturesamong
all productsof aproductline mustbeidentifiedandsummarizedinto aDomainModel.
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Basedon this DomainModel an Application Model for every singleproductof the
productline is developed,whichdescribesthevariablepartsof thespecificproduct.

Therebynew tasksand problemsin all areasof the software developmentprocess
arise.To describeSoftwareProductLinesadequatelynew methodsmustbedeveloped
respectively existing methodsmustbe adapted.Furthermoreit mustbe ensuredthat
evolutionof theDomainModelentailsevolutionof thethereonbasedapplications.

In the context of this projectmethodsfor the systematicdescriptionof requirements
andarchitecturesfor productlinesshouldbeanalysedandadvanced.Therebyparticu-
larly existing modellinglanguageslike the UML shouldbe analysedto what extend
they fulfill theneedsfor modellingSoftwareProductLines.

Other Activities

Teaching

In 2001thefollowing courseswereheld:

� Lecture“ SoftwareQualityAssurance“ (3V+2Ü)

� Lecture“ ComponentTechnology“ (2V)

� Lecture“ Object-OrientedSoftwareConstruction“ (3V+2Ü)

� Seminar“ QualityAssurance“ in cooperationwith sd&mAG Köln

� Seminar“ ProductLines“ (2Ü)

� Proseminar“ GUI Development“ (2Ü)

� PracticalCourseJavaApplicationDevelopment(3Ü)

Other activities

Speaker of theGI-Fachgruppe2.1.6.RequirementsEngineering, H. Lichter

Memberof the GI-Fachausschuss2.1 Software Engineeringand ProgrammingLan-
guages, H. Lichter

Memberof the GI-ArbeitsgruppeRequirementsEngineeringfür Produktfamilienof
theGI-Fachgruppe2.1.6RequirementsEngineering,T. vonderMaßen

Memberof the programcomittee,GI-ConferenceModellierung2001, Universtityof
Paderborn,28.-30.3.2001,H. Lichter
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Programchairof GI-ConferenceSEUH2001, Universtityof Zuerich,22.-23.2.2001,
H. Lichter

Organizationof the anualworkshopof GI-Fachgruppe2.1.6RequirementsEnginee-
ring, Hamburg, 29.-30.11.2001,H. Lichter

Assessorfor FondszurFörderungderwissenschaftlichenForschung, Wien,H. Lichter

Reviewer for dpunkt-VerlagHeidelberg andCluverAcademicPublishers,H. Lichter

Representative of the ComputerScienceDepartmentin the RWTH’s quality of tea-
chingprogram,H. Lichter

Organizationof theComputerScienceDepartment’smentorsprogram,H. Lichter

Organizationof theBeginner’sCoursein ComputerScience2001,H. Lichter, T. Weiler

Computer and Network infrastructure

The intranetof the software constructionresearchgroup consistsof 5 SUN Work-
stationsrunningSolarisand 10 PCsrunningWindows 2000 resp.Linux which are
connectedvia 100MBit Ethernet.OneWorkstationis usedasServer (Data-,Name-
andMailservice,Backup),onePCasaFirewall betweenthebackboneof theComputer
ScienceDivision andtheintranetof theresearchgroup.Beyondit theresearchgroup
possesses2 Laptopswhicharemainlyusedfor presentationsandteaching.

Talks and Publications
Talks
H. Lichter:SoftwareEntwurf- MethodenundTechniken,SeminaratAccessMaterials
+ Processes,Aachen,February2001

H. Lichter:SoftwareProductLines- ChancesandRisks,ITG Conferenceon“ Individual-
softwareausderSchublade- SW-ProduktfamilienalsLösung“

H. Lichter: Requirementsand Testing,RequirementsDays 01, Langen,November
2001

H. Lichter: TestCaseDesignandValidationCosts,RequirementsDays01, Langen,
November2001

H. Lichter: SystematischerSoftwaretest,Seminarat AccessMaterials+ Processes,
July2001

H. Lichter:Framework basedSoftwareDevelopment,ComputerScienceColloquium,
Universityof Mannheim,October, 2001

M. Schnizler:TestenrahmenwerksbasierterProgramme,Treffen AK Testenobjekt-
orientierterProgramme(TOOP)derGI-Fachgruppe2.1.7,DresdnerBank,
Frankfurt/Main,18.05.2001
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M. Schnizler:TestenrahmenwerksbasierterAnwendungen,OODACH-Treffen, Soft-
wareCompetenceCenterHagenberg, 17.09.2001

M. Schnizler:RollenbasierterTestobjektorientierterKollaborationen,TreffenGI-Fach-
gruppe2.1.7Test,Analyseund Verifikation von Software (TAV), ASQF, Erlangen,
18.10.2001

Publications
H. Lichter, T. von derMaßen:Modellierungvon Variabilitätenin Anforderungenbei
Software-Produktlinien,TagungsbandInformatiktagederGI, November2001

M. Schnizler:RollenbasierterTestobjektorientierterKollaborationen,Softwaretechnik-
Trends,ISSN0720-8928,Vol 21,Nr 3, pp9-10.

H. Lichter, M. Glinz: SoftwareEngineeringim UnterrichtderHochschulen,dpunkt-
verlag,Heidelberg

H. Lichter, H. P. Fröhlich, M. Zeller: EnablingLocal SPI in a Multi-National Com-
pany, Proc.of Int. Conferenceon ProductFocussedSoftwareProcessImprovement
PROFES’2001,Kaiserlautern,September2001

H. Lichter, H. P. Fröhlich,M. Zeller:SoftwareProcessImprovementatABB, Proc.of
CONQUEST2001,Nürnberg, September2001

A. Uhl: Das Framework New Wave Searchablesfür die skalierbareInternet-Suche,
OBJEKTSpektrum,No 4, 2001,
http://shipping.accesscable.net/uhl/ObjectSpektrum.PDF

A. Uhl: TheFutureof InternetSearch,DOA’01 InternationalSymposiumonDistribu-
tedObjectsandApplications,ShortPapers,Sep2001,
http://shipping.accesscable.net/uhl/DOA2001Short.PDF

A. Uhl: GlobaleSucheüberWeb-Anwendungen,swDevelopment,No 2, 2001

H. Lichter, A. Uhl: New Wave Searchables:ChangingtheParadigmof InternetScale
Search,InternationalConferenceon Advancesin Infrastructurefor ElectronicBusi-
ness,Science,andEducationon theInternet,Aug 2001,
http://shipping.accesscable.net/uhl/SSGRR.PDF

7


	20XX_AR_SWC.pdf
	Slide Number 1


