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Abstract. We describe a new research effort for developimgwtedge-based
systems using a combination of methods from Soéviargineering and Artifi-
cial Intelligence: software product-lines, expederactory, case-based reason-
ing, multi-agent-systems, and semantic web teclyyol®/e motivate our ap-
proach, shortly describe three different applicatscenarios, and provide our
current ideas of how to implement our approachctvhie call “collaborative
multi-expert-systems” (COMES).

1 I ntroduction

The notion of “Knowledge-Intensive Services” angexsally “Knowledge Work” [1,
2] becomes a more and more important part of thacgesector. Thereby, “Knowl-
edge-intensive work” refers to activities that reguintensive education and experi-
ence on a specific subject that has been accurdubaegr many years [3, 4]. “Knowl-
edge-intensive services” need the resource knowledgtheir most important input
factor for delivering the respective service [6tolBlem solving strategies as part of
“Knowledge work” activities must not be limited tse static knowledge acquired
once. Instead, they require frequent revision, awpment, and update of the knowl-
edge asset [3, 4]. Hence, experience representsuiteess-critical knowledge for
knowledge-intensive services and knowledge work [7]

Within this paper we suggest a methodology of howévelop intelligent informa-
tion systems for supporting knowledge work and Keodge-intensive services with a
specific focus on the use of experience [8, 9]. &uproach especially includes com-
puter-based knowledge work that is partially ofyf@nabled by software agents. Be-
sides its potential application to service econaniior a lot of success stories see [10,
11]), our research also contributes to achieve toulsi goals as being formulated by
the European Union (e.g., the so-called ambiemiligénce scenarios [12], also [13,
40] or scenarios described in reports on “converdathnologies” or similar [14],



also [15]). Fully or partially automating knowledgerk has the additional advantage
that the knowledge asset is not only accessibkdyser but — with an increasing de-
gree of formality — also by the computer. This desafautomated processing of knowl-
edge and offers a unique added-value if comparddmaore traditional approaches.

Nowadays, software systems offering intelligenvees require lots of knowledge
and have to fulfill many requirements making depetent and maintaining extremely
expensive. In addition, usually many such systerasdaveloped to meet the various
requirements. Our approach here is to organize knotvledge as a knowledge-line.
By “knowledge-line” we denote the systematic apiien of the software product-
line approach [16] to the knowledge of knowledgsdzhsystems. This enables the
necessary “knowledge level modularization” for dir potential variants in the
sense of software product-lines. This can be aeldidwy making use of multi-agent
systems [17, 18] as a basic approach for knowlddged systems. An intelligent
agent — as a first approximation — is implementedi &ase-based reasoning (CBR)
system [19], which, besides case-specific knowledge also include other kinds of
knowledge. Each CBR system agent is embedded &sea factory that is responsible
for all necessary knowledge processes like knovdedfiow, knowledge outflow as
well as knowledge analysis.

A “case factory” (CF) [20] is an organizational uthiat emulates the well-known
experience factory approach [21] from software eeegiing (SE). For each role
within an experience factory, software agents atduced for modelling (carrying
out) those tasks that can be automated more anel. inée the CBR system agent(s),
the associated respective CF agents are expectedrtofrom experience. For exam-
ple, they could implement machine learning techesgfor analyzing, evaluating, and
maintaining the case base of the CBR system adenprinciple each software agent
has a human coach, namely the one being resporfgitilee role (in the sense of the
experience factory approach), jointly taking ovee tespective assigned tasks). The
human coach provides case-specific knowledge frc#se base of her CF agent(s) as
well as feedback to suggested decisions. Her maivéor providing knowledge is to
make her CF agents as competent as possible sfdranore and more routine tasks
to these CF agents. Of course, overall responsitasiid control remain with the hu-
man decision maker.

Using the more general knowledge-line approachn@Medge-based system can
be developed using different knowledge modules. [atter would be associated with
the respective variabilities and requirements fiaéfit. One module could be realized
by one or more software agents. Developing knovédolgsed systems would be more
flexible because of the various possibilities fembining these different software
agent groups and the learning abilities of theeepe software agents.

We already mentioned (more or less directly) seéagsproaches from SE (experi-
ence factory, software product-lines) and artifiéidelligence (Al) (CBR, machine
learning, knowledge engineering, distributed Al ltiragent systems) that support our
approach. Enabling software agents to make useaofiing techniques effectively re-
quires dealing with knowledge in different degreédormalization for acquisition,

1 CF agents could also be realized as hybrid systerhsding some CBR/learning subcompo-
nent.



transformation, and processing. For example, reagomould require the integration
of empirical and causal rules, constraints, andogies. Combining, integrating, reus-
ing the respective knowledge modules (agents) cbeldsupported by knowledge-
based configuration approaches [22, 23]. Intelligeser interfaces [24] as well as
adaptivity and user modelling [25] could improve ttommunication between soft-
ware agent and human coach. For deepening the stadding of learning, research
on cognitive architectures is also of interest [28]. Considering the various inter-
faces between human and software agents many coatittemand analogies with the
area of Web2.0/social software [28] can be idesdifiFor example, both approaches
have a solution that consists of a combinationoofies kind of collaborative work in-
volving experts and other users who make theirrdmritons from different locations
— potentially distributed over the whole world -défferent points of time.

We call our approach “Collaborative Multi-Expertsigms” (CoMES), which de-
notes a new research approach that is both a catithm of the well-known expert
system approaéhand a research direction basing on the ideas s¢ &actory and
knowledge-line as mentioned above. Thus, not elrgnytis new with CoMES; how-
ever, we believe that treating these issues ahegets one research issue is definitely
new. To make this clear, COMES are still more @misa set of ideas, and some just
started project activities. However, we also baighat not only one group can
achieve research progress on such a researchalbplone.

One basic feature of COMES is that they base dreraimple techniques looking
more intensively on the possibilities of how to dBne such techniques. While many
early (and also modern) expert systems had thdgmobf acquiring and maintaining
its knowledge, the underlying idea in CoMES is ®velop “CoMES there where
knowledge is produced”: that is, into the knowledgenmunities already available in
the Web. CoMES not necessarily try to integratewkadge from different sources/
experts but base on many experts. These expertgeaved like agents and can be
human and/or software agents. As a consequenceESald not have the immediate
goal to formally represent the whole knowledge ssagy to solve problems associ-
ated with a given task. Instead they base on the a learning step by step based on
made experiences, or case-specific knowledge maaliable by cooperative authors.
Another idea is to keep the resulting learning ades/tasks as simple as possible.
Thus, having more agents and having each one tepmia rather simple way. Here
we are thinking of computer science techniques dimguon experience like case-
based reasoning, experience management, caseyfatiachine and human learning,
cognitive architectures, etc.

Summarizing the above arguments we currently agsoaiith COMES (among
other issues) the following:

— Decomposing of an application into different leagnscenarios for which case-
specific knowledge can be learnt (“experience bdeafja
* Research issues here include the identificatiodiféérent types of experi-
ence and having different case bases that mayldtede

2 We do not differentiate between the terms “exggetem” and “knowledge-based system”
within this paper.



— Processes for filling, evaluating, and maintairniage bases
« These processes are necessary for each casedmsin(] scenario)
— Defining and analyzing a “knowledge culture”
» This addresses what can be learned from a prapiidad of view.
« This includes the learning of learning strategig@istantiating them through
(discovered) examples.
— Knowledge advancement
» Could be viewed as using multiple any-time algaonishin parallel.
« Using generic machine learning approaches of wtiiehassociated learning
strategy can be instantiated via examples.
* Introducing a goal-orientation by use of a learnstigitegy or the combina-
tion of different learning strategies.

In the following chapter we will describe some apgition scenarios we currently
work with to give the reader some more concretasdehat we expect to achieve. In
chapter three we give a rough overview how we thmknplement CoMES. Finally
we finish with an outlook on future research atigg.

2  Application scenarios

In the following section we describe several agtlan scenarios we are currently
working on to instantiate our ideas of knowledgeed and case factories. Of course,
these specific applications have their own contexd requirements and reflect only
some aspects of the above mentioned concepts.ricypar we explain our work on
an information system on free and open source aofiva simulation model for effec-
tive coping strategies within the simulation of nitiye processes, and on an informa-
tion system on travel medicine. All three intelligénformation systems have in com-
mon, that they utilize different kinds of knowledgeurces, integrate distributed ex-
perts, and will be realized following a modulausture using software agents.

2.1 Information system on free and open sour ce software

Free/Libre and open source software (FLOSS) hadugex a large and diverse range
of software that often offers numerous and higHhityualternatives to almost all com-
mercial software applications. Popular FLOSS likeefex®, Thunderbird, OpenOf-
fice.orgp, vics, or the GNU/Linux operating system are steadilinigg users both in
the private and commercial sector. However, the EE@ommunity is a complex so-
cial and technical network that consists of tenthofisands of individual groups and
projects that produce software in all degrees alityu Research [29, 30] shows exist-
ing FLOSS directories are mostly used by expentsused FLOSS insiders, while less

3 http://www.mozilla-europe.org/en/products/firefox/

4 http://www.mozilla-europe.org/en/products/thundeth
5 http://www.openoffice.org/

6 http://www.videolan.org/vic



experienced users prefer general search enginetharmdlvice of friends when choos-
ing software. The success of choosing softwardigway is limited though. A gen-
eral web search for software for a specific purpasie most likely yield the most
popular software (or rather that with the most papwebsite) but not necessarily the
one that is best suited for the given purpose. fgkiiends or colleagues for software
advice is also of only limited use, since thoseailgthave the same level of knowl-
edge as the seeking person and can thus not offdifigd advice.

The aim of this project is to use the broad sumglalready existing information
about FLOSS that is offered by conventional FLO&8ctbries and Linux distribu-
tions such as the Debian Project and use them fowoee intelligent retrieval of
FLOSS. In order to achieve this we combine textiedcriptions of software with
gualitative information like the software's popitlaand vitality at different FLOSS
directories, meta information as provided by thébiBe distribution and collabora-
tively maintained tags covering different aspedtsaitware. The added value of the
combination of these different information sour@e®l the advantages of CBR in
combination with the case factory approach andnaustrial strength tool such as
elAS (cf. Section 3) promise considerably better refigesults than the simple full
text search used by most conventional FLOSS direst@r the website oriented gen-
eral web search. [29] has already developed a ntodepresent FLOSS as a case in a
CBR case base and the planned system has beerssfutlgepresented at different
conferences.

2.2 Simulating cognitive processes: effective coping strategies’

Cognitive processes have been studied in the dieftsychology. There already exist
many simulations used in order to support the agesd theories in that area. The
main purpose of those simulations is to evaluagebibhaviour of people when they
face different situations. Our simulation is alsaséd on psychological research,
namely a theory developed by Werner Greve. Our ot analyse how human be-
ings act in critical situations by emphasizing whioping strategies they use.

An example would be to know how someone reacts &ie/his boyfriend/girl-
friend dropped her/him. The idea here consistepresenting each human being as a
hierarchically organized multi-agent system calledlon” (i.e., an agent that can con-
tain further (sub)agents). Though the social aé#iicommunication) of the human —
simulated via an agent — plays a role, the desigheoholons (respectively its charac-
teris-tics) as well as their interaction are evarrerimportant.

Fig. 1 shows an internal representation of a sitedlperson including the charac-
teristics and the possible strategies that canppéeal in critical situations. More de-
tails can be found in [27]. We plan to implementle&olon as a knowledge-based
system. Since we think that experience is an ingmbifactor (e.g. for the choice of the
adequate coping strategy), we will use case-basswzhing as the main technique for
the knowledge-based systems.

7 This project is a cooperation with Werner Greves{jtute of Psychology, University of Hil-
desheim).
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Fig. 1. SIMOCOSTS model

2.3

It has never been easier than today traveling fferdit places, experience new cul-
tures and get to know new people. In preparatiorafhealthy journey it is important
to acquire high quality of reliable information afbdravel medicine prevention. Cur-
rently the World Wide Web offers many websites,cdssion forums and services
where a traveler can gather information. Usuallysth websites do not contain all
medical information a traveler might need and ttidoes are mostly unknown. Fur-
thermore the information is spread over hundredsetfsites and it is challenging and
time-consuming to find the appropriate one(s). Toge with certified doctors of

medicine with a strong background of tourism raelateedicine we will use the

CoMES approach to provide travel information basedkey data of their journey

Information system on travel medicine?

————#=Influence

(travel period, destination, age(s) of travelergslijvities, etc.).

8 This project is a cooperation with Thomas SchrgiiaktdiScon).
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The application will deal with a variety of knowlpel sources (diseases, medica-
tions, outbreaks, guidelines, etc.) which are mtegliin different knowledge bases (cf.
Fig. 2). As described in [31] for each specificuss knowledge base will be created
to ensure a high quality of information. To accard process data for each knowl-
edge base a domain model depending on the struaftiméormation has to be defined
[32; 33]. Information for travelers should contgire-travel advices, guidelines while
abroad and past-travel advices. Medical advicexameplex and we always have to
consider contraindication and interdependencesaduiition to the medical descrip-
tion, we will provide different kinds of explanatiensuring travelers understand the
given advices.

Travelers who are using the CoMES will enter they data and depending on the
input the application will proceed. The user witl &sked for more information to cap-
ture the entire circumstances. Based on the infiomaiven by the traveler software
agents will collaborate and determine answers fiterknowledge base answering the
request. Therefore we will use software agent®¥atig all kinds of tasks like creat-
ing an appropriate question structure avoiding meldnt questions or agents extract-
ing information given in the knowledge bases arghting responses. We aim extend-
ing the set of agents step by step furthering gi@i@ation logic and covering more
and more issues. The approach will be superviseexperts, although we will inte-
grate the experiences of travelers using the gadbrices to improve the quality and
identify new issues early and providing informatedsout it.

@ Client Layer: GUI, Webbrowser

osuodsal

Logic Layer: Communication
and Application

lausi-

AAAAAA

Data layer: Knowledge Sources

Fig. 2. docQuery architecture



Figure 2 shows the architecture of docQuery whichased on three layers. The Data
Layer (bottom) contains all the knowledge sourcesQlery will need to provide in-
formation. It contains a knowledge source for etaqfic what makes it easy to follow
a modularized structure and enables defining maémee processes for the contained
information. According to the well-known three tiarchitecture the middle tier will
process questions answered of users passed thifoeiglient layer. The Logic Layer
will use CBR techniques to retrieve cases, hasralel templates to creates answers
and is possesses information, derived from worldlomow to solve conflicts creating
answers and forward unanswerable questions to &sxpEne client layer contains
forms which will be used of travels to ask questiand interact with docQuery.

3 | mplementation Details

The technical implementation of COMES is being doneooperation wittempolis’.
We base on thempolis information access suite €1AS) [34; see also Section 3.1] for
realizing CBR systems as well as knowledge-basstes)s that include some CBR
component. For realizing a COMES we (plan to) us@aye: | AS instances in parallel
as necessary. Depending on the size of the regpdcetowledge base there could run
severale:1AS instances on separate virtual machines on one w@mprhe communi-
cation of the respective instances would be innd@lai way when integrating:|AS
within certain business processes of some orgamizatamely via web services. The
organization of the respectied ASinstances (“agents”) would be in some sense simi-
lar to the electronic air freight market scenarésctibed by Bodendorf [35]: several
tasks would be explicitly coordinated by a resplolest: | AS instance. However, since
every instance has in principle the same capaslidlso direct communication be-
tweene:|AS instances would be possible.

Thus, our approach can be viewed conceptually somdtetween the multi-agent
system approach in the narrow sense on one sidéhartistributed problem solving
approach e.g. [36, 37] on the other side.

Our approach has several advantages. We can uss knethods for building one
e lAS application e.g. [11] with (hopefully) slight mdidiations. In principle each in-
stance can grow to a very large knowledge-basadmy#\Iso the integration into cer-
tain business environments can be done as usuble\hAS).

The collaboration aspect of CoOMES is realized with normal user interaction
processes 0&IAS. For example, the text mining and textual CBR bdjiges of
e lAS allow even textual input to be reasonably proadseane:|AS instance, as-
sumed this instance has enough knowledge to react.

A short description o&1ASis given in the next section.

9 http://www.empolis.com



3.1 EmpolisInformation Access Suite (e:lAS)

elAS is an information and knowledge management suwteeldped byempolis, a
subsidiary ofBertelsmann arvato. e:lAS consists of several different components for
information and knowledge processing and managenfentng these is a rules en-
gine, that can be used to model and apply rulesanditions, for example, for busi-
ness rules or classification and a text miner ¢aat be used for analyzing documents
as well as free text user queries and can furtberdmbined with a downstream pat-
tern matching component. Apart from thes¢AS also includes a powerful CBR en-
gine and the so called creator module, which igtham the free IDE eclip¥e

The creator is used to model the cases for the @Rfthe. A case is modeled as an
aggregate of attributes. The creator is used toeinib@ required attributes, their do-
mains and also underlying concepts and taxonomigdte respective attributes' simi-
larity functions. The model is stored using RDFpexgively OWL, all further infor-
mation is stored in an XML format.

Rich Client Web Client Cartridges

|
¥

Request Broker / Web Services [ AP| / Application Server
1 XML ) RMI  COM

Knowledge 5 5 o I
~ elAS £ g2 2 2%
wiiiEener : 2 & 2 § 8
JDBC : 2 = 0 uw O
Dictionary
Iterators Pipelets (selection)
Transformators
Connectors
i
Dl

DB  MS-Exchange File server Corba Tamino Web Others

Fig. 4. empoalis Information Access Suite architecture

Figure 4 shows the general setup ofedS knowledge management system. The
case models can be filled with imported data fromudtitude of sources. The data
import and their further processing is done usingaular pipeline system in which
the different functionalities can be freely comhuingsing individual pipelets. These
pipelets offer, for example, the import from simpdxt files, documents, data bases,
or websites using an integrated crawler, and thabysequent processing such as
breaking the input data into single values andgagsj them to their respective attrib-

10 http://www.eclipse.org



utes, analyzing texts with a text miner or spekaiter or stripping input of html or
xml elements. Once the data are imported and psedethe system's knowledge base
is ready and can be used by &lAS knowledge server.

Pipelines are, however, not only used for importifaga, but also for integrating
the aforementioned functionalities and making thawailable to the Knowledge
Server.e!|AS offers pipelets for text mining, the creation application of rule sets,
searching, automated classification and the gedoperatf dialogs. Additionally the
Knowledge Server is able to use external knowlestgeces such as already existing
dictionaries. Different types of clients includisgnple web clients but also rich cli-
ents or Java Bean applications can be used tosatire&nowledge Server. Commu-
nication between the server and its clients carinffgemented using various lan-
guages such as XML, COM, or RMI.

4 Outlook

We currently work on the integration of the variacegjuirements from the different
application scenarios — as well as further ones eotne up with a kernel architecture
and implementation of collaborative multi-expersgms (CoMES). While we base
on a cooperation withmpolis and base our realization efforts on #éngoolis Informa-
tion Access Quite (e:lAS), we, in addition, work on the integration of ittitgent ser-
vices in the Semantic Web [38, 39], with the gdadleo integrating these research ef-
forts.

5  Acknowledgement

We would like to thank all our cooperation partnfmsachieving progress within the
respective application scenarios: Werner Grevefoviding the idea and the psycho-
logical knowledge for the SIMOCOSTS project; Thonsahimidt for providing idea,
knowledge, and platform for the docQuery projebe Debian community members
providing us with feedback for the FLOSSWALD prdje#/e thankempolis GmbH
for providing us with theirempolis Information Access Suite (e:lAS) and Ralph
Traphoner for exchanging ideas on usiigAS for implementing distributed learning
systems. We thank Ralph Bergmann for various d#ons on “collaborative multi-
expert systems” and all the related issues.



6

© N

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

References

Bullinger, H.-J., llg, R.: Leben und Arbeiten imer vernetzten, mobilen Welt. In Uhr, W.,
Esswein, W., Schoop, E. (eds.): Wirtschaftsinfoikna003 Band |, Physica Verlag, pp. 1-
8, (2003)

Bundesministerium fur Forschung und TechnoloBekanntmachung tber die Férderung
von Forschungsvorhaben auf dem Gebiet ,WissensiverDienstleistungen®, 14.1.2000
(2000)

Willke, H.: Organisierte Wissensarbeit. In: Behrift fir Soziologie, Vol 3, 1998, pp.
161-177 (1998)

Hermann, S.: Produktive Wissensarbeit — Eineatt&orderung. In [5], pp. 204-224
(2003)

Hermann, S. (eds.): Integrierter SchlussberichVerbundprojekt SIAM ,Strategien,
Instrumente und arbeitsorganisatorische Gestalimadslle zur Forderung der
Dienstleistungskompetenz in Unternehmen, (2003).

Cramer, J.. Management wissensintensiver Digststiegen. In [5], pp. 179-203 (2003)
Brasse, C., Uhlmann, M.: Integration von Erfahmwigsen. In [5], pp. 121-132 (2003)
Decker, B., Althoff, K.-D.: Prozesslernen undaBrfungsmanagement: Ergebnisse aus dem
indiGo-Projekt. In: Proc. Lernen — Wissen — Adaipdit/(LWA) 2004, pp. 138-145 (2004)
Althoff, K.-D., Manz, J., Nick, M.: IntegratinGase-Based Reasoning and Experience Fac-
tory: Case Studies and Implications. In: Proc. Z8#mman Conference on Artificial Intel-
ligence Workshop on Knowledge Engineering and Sai@Engineering, Technical Report
8/2005, University of Koblenz-Landau, ISSN 1860-#4@p. 1-12 (2005)

Manago, M.: Knowledge Management in the Ser@eater. Presentation at empolis User
Conference, Berlin, 15.-16. November 2006, (2006)

Bergmann, R., Althoff, K.-D., Breen, S., Goker, Manago, M., Traphéner, R., Wess, S.:
Developing Industrial Case-Based Reasoning ApplicatieNAI 1612, Springer Verlag,
Berlin, (2003)

Ducatel, K., Bogdanowicz, M., Scapolo, F., Lejtd., Burgelman, J.-C. :Scenarios of Am-
bient Intelligence in 2010. IST Advisory Group (I8&), European Commission Commu-
nity Research, (2001).

Schmid, K. (ed.): Ambient Intelligence. Sped&due of the German Journal on Artificial
Intelligence, KI(2)07 (2007)

Bibel, W., Andler, D., Da Costa, O., Kiippers, Bearson, |. D.: Converging Technologies
and the Natural, Social and Cultural World. Reporthef EU High Level Expert Group on
“Forsighting the New Technology Wave" (FONTWave),®2004 (2004)

Rech, J.,, Althoff, K.-D.: Artificial Intelligete and Software Engineering - Status and Fu-
ture Trends. Special Issue on Atrtificial Intelligenand Software Engineering, Kl (3) 2004,
pp. 5-11 (2004)

Van der Linden, F., Schmid, K., Rommes, E. je@®oftware Product Lines in Action —
The Best Industrial Practice in Product Line Engiimep Springer Verlag (2007)

Burkhard, H.-D.: Software-Agenten. In Goérz, ®Rollinger, C.-R., Schneeberger, J.,
Handbuch der Kiinstlichen Intelligenz, 4. Auflageldéhbourg Verlag, pp. 943-1020
(2003)

Gerhard Weil3 (ed): Multiagent Systems A Mod@pproach to Distributed Artificial
Intelligence. The MIT Press, (1999)

Althoff, K.-D.: Case-Based Reasoning. In: Chang{.Sed.): Handbook on Software En-
gineering and Knowledge Engineering. Vol.1, Workdestific, pp. 549-587 (2001)

Althoff, K.-D., Hanft, A., Schaaf, M.:Case Fagte- Maintaining Experience to Learn. In:
M. Goker, T. Roth-Berghofer (eds.): Proc. 8th Europ€anference on Case-Based Rea-
soning (ECCBR'06), Oludeniz/Fethiye (Turkey), Springerlag (2006)



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Basili, V.R., Caldiera, G., Rombach, H. D.: Expec& Factory. In Marciniak, J.J (ed.):
Encyclopedia of SE, vol 1, John Wiley & Sons; pf94476 (1994)

Hotz, L., Gunter, A.: Using knowledge-basedfigpmation for configuring software. Pro-
ceedings of ECAI '02, July 2002 (2002)

Sauer, J., Edelkamp, S. (eds.): 20 Jahre Plamdi#onfigurieren. Special Issue of the Ger-
man Journal on Artificial Intelligence, KI(1)07 (@0)

Wabhlster, W. (ed.): SmartKom: Foundations ofltvhodal Dialogue Systems. Springer
Verlag (2006)

Henze, N. (ed.): Adaptivitdit und Benutzermodeling. Special Issue of the German
Journal on Artificial Intelligence, KI(3)02 (2002)

Bach, J., Bauer, C., Vuine, R.: MicroPsi — Contitng to a Broad Architecture of Cogni-
tion. In Proc. 28 Ann. German Conf. on Atrtificial Intelligence (K| 26) (2006)

Mdller, T.. Simulation kognitiver Prozesse nMlultiagentensystemen — Modellierung
effektiver Bewadltigungsstrategien als konkurriereRdeblemléseagenten. Bachelor Thesis,
Institute of Computer Science, University of Hildesh (2006)

C. Schmitz, A. Hotho, R. Jaschke, G. Stumme:daliatives Wissensmanagement. In T.
Pellegrini, A. Blumauer, (eds.): Semantic Web — Wegevernetzten Wissensgesellschaft,
pp. 273-290, Springer Verlag (2006)

Reichle, M.: Entwicklung und Implementierung esinModells zum Retrieval von Free/
Libre Open Source Software unter Verwendung einese®Based Reasoning Systems.
Master Thesis (Magisterarbeit), University of Hitieim (2007)

Hanft, A., Reichle, M. The FLOSSWALD Informati®ystem on Free/Libre Open Source
Software. In Gronau, N. (ed.), Proc. 4th Conferemed’rofessional Knowledge Manage-
ment (WM 2007), # German Workshop on Experience Management (GWEMBG)7)
Bach, K.: docQuery — Reisemedizinisches Inforomaystem. Internal project report
(2007)

Bach, K.: Domanenmodellierung im Textuellen badierten SchlieBen. Master Thesis, In-
stitute of Computer Science, University of Hildesh¢2007)

Bach, K., Hanft, A.: Domain Modeling in TCBR Systerilow to Understand a New Ap-
plication Domain. Accepted for Workshop Proc. df Tiiternational Conference on Case-
Based Reasoning (ICCBR) 2007, August 2007, Workshop awkage Discovery and
Similarity (2007)

empolis GmbH: Technisches White Paper e:InfomaAccess Suite. Technical Rport,
empolis GmbH, http://www.empolis.de/executive-fofownloads/m_Technisches-WP-
IAS_V1.1.1_050906.pdf; last access ¢hd July 2007 (2005)

Bodendorf, F.: Wirtschaftsinformatik im Diensstengsbereich. Springer (1999)
Bamberger, S.: Verteiltes Problemldsen mit wisbasierten Diagnosesystemen. DISKI
Band 203, infix, Akademische Verlagsgesellschaft Blalin, (1999)

Fluck, W.: Anwendungsmdglichkeiten Verteilter tné&tlicher Intelligenz in
Expertensystemen zur Bestimmung von Laufkdfern. dbil Thesis, Department of
Computer Science, University of Kaiserslautern (3992

Schaaf, M.: Integrating Intelligent Serviceshivi the Semantic Web. PhD Thesis, Institute
of Computer Science, University of Hildesheim (fadming) (2007)

Deutsch, J.-O.: Entwicklung einer Infrastrukzur regelbasierten Verarbeitung von RDF/
OWL Spezifikationen. Master Thesis, Institute of Quier Science, University of Hildes-
heim (2007)

Althoff, K.-D.: Experience Technology for Dewping Ambient Intelligent Systems. In-
vited talk at the ¥ Conference on Professional Knowledge ManageméhtGdrman
Workshop on Experience Management and tferiernational Workshop on Learning
Software Organizations, Potsdam!"28 March 2007 (2007)



