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Project summary

An important aspect in building knowledge econorayan ability of organizations to assess their kedgé
capital. Technologies and knowledge are becomikgyafactor in productivity growth. This is the reaswhy
companies support knowledge management projecthein organizations and strive to use their knogée
management to the largest possible extent.

The objective of the project is to support compareading towards the knowledge economy by extgndin
existing and creating new models, algorithms, tetdgies and tools that can help organizations éir thhansition
to a knowledge oriented corporation. Such transitshould be preceded by an analysis and processing
information resources in organizations includingwuents, electronic communication and databases ieffect
to manage and create availability and sharinglefemt information and knowledge.

The project focuses in particular on the areasnofwtedge modeling, service oriented architectudéstributed
knowledge bases, semantic annotation, knowledgéengiitase based reasoning and statistical mett8ymicial
attention is devoted to processing of informatiesources in the Slovak language, where technigassdbon
neural networks and ontologies will be used.

=N

Scientific goals for the first period of this project

1. Analysis of suitable models, methods and algorithonsupport knowledge processes and procegsing
of information resources in an organization.
2. Design of methods and algorithms to support knogdegrocesses for knowledge managenpent,
support of service oriented architectures and imeadbf distributed knowledge bases based on
ontologies.
3. Design of models for searching information from wiments in the Slovak language considering its
flexibility via neural networks.

Scientific goals for the second period of this pre@jct

1. Development of methods and algorithms suitableséqport of knowledge processes in organizations
on the basis of existing analyzed methods and idhgas from the field of knowledge management,
web services, semantics, neural networks, casellbaasoning, stochastic and statistic methods.

2. Development of models for searching documents lyywerds, phrases and context in the Slqvak
language considering its flexibility applying a lmgbapproach on the basis of neural networks|and
document models based on ontology based documaessentation.

3. Implementation of models, methods and algorithms.

4. Development of supporting integration architectlo@sed on the service oriented architedture
principles.

5. Verification of models, methods and algorithms elested testing domain.
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International scientific co-operation

Institute of Informatics, Slovak Academy of Sciemc@ Bratislava closely cooperates with severaloBaan scientifi
institutions (Cyfronet, Krakow, Poland; Fraunhofestitut fir Rechnerarchitektur und SoftwaretechkRST, Berlin
Germany; Universitaet Innsbruck, Institute for Cangy Science, Innsbruck, Austria, CCLRC-Council the Centrs
Laboratory of the Research Councils, Chilton, Endjain knowledge oriented technologies, especiallgRP and 6RP 19
projects, in which the institute participated irea&ting solutions for knowledge management, orgéinizal memories ar
information resources processing. One of the orgpiograms is K-Wf Grid ,Knowledge-based Workflowstem for Grig
Applications* EU RTD IST FP6-511385
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Description of the project(range - maximum 5 pages)

a) Present state of the subject

b) Particular contribution expected

c) Proposal of the ways to reach the project goalglimling timetable
d) Working group (comment on the choice of the resdagroup)

e) Description of applied methods and their explanatio
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a) Present state of the subject
The world economy is moving towards the so calladvkedge economy [1], while its important featusecapability o
organizations to appreciate their knowledge capitathnologies and knowledge are becoming the &etpfs in productivit
growth. Currently research and development in tlea af semantic web, knowledge and intelligent nedbgies is focusin
attention on this field.
Knowledge Models, Modeling and Organizational Meie®r

Organizational memory is an explicit, disembodiad @ermanent representation of crucial knowledge information

in organizations. Such type of memory has to enalbtlability, sharing and reuse by organizationmtbers working of

individual or collective tasks. Organizational mesnalevelopment has to be preceded by design ofnforniation ang
knowledge model. Part of this model then formsracstire and properties of organizational memoryadé&mnowledge i
modeled using various techniques such as knowledtiogies [26, 27], object oriented approachesmethodologies such
CommonKADS [2].

A significant aspect in the knowledge acquisitiosagess is the use of knowledge modeling in ordetrigacture acquire
and evaluated knowledge that is consequently sttirdmk used in the future. Knowledge models angcgired knowledg
representations using symbols to represent knowledts and relations among them. Upon text protgdsnowledge mode
are developed and knowledge tools are strivingdentify fundamental objects. Basic knowledge olsjeate concept
instances, processes (tasks, activities), attrsbamel values, rules and relations.

Within organizational memories, knowledge is untieyd as a varying mixture of framework experienéevarious
values of contextual information and basic intuitiGuch mixture provides environment and frameworkevaluation an
adding of new experience and information [28]. Thipe of memory has to enable availability, sharamg reuse b
organization members working on individual or coliee tasks. Current approaches for modeling aneeldpment o
organizational memory knowledge are based on theiptes of semantic web, i.e. a heterogeneouscagprto distribute
knowledge either in an organization or among ozgtions. Semantic web provides tools and langufigedevelopment an
management of knowledge via ontologies which ceeatdramework for knowledge representation thatckes the ling
between sufficient expressivity and complexity o€ls described model. Under ontology we understanthtzgrated set (
information on certain activity or interest. Commamtology types used in the web environment corte@ionomy and a set
derivation rules. Application of derivation rulesables to derive new knowledge from known factsarBples of existin
organizational memories on the basis of semantib e Kaon[14], Racer[16], Sesame[19], Swoop [8] &ellet[25]
allowing users simple management of knowledge ssted in OWL , RDF and RDFS [26, 27] languages.

Distributed organizational memories play an impatrteole in interconnection and communication amamgjvidual

organizations in the knowledge economy and thuatereew environment to support knowledge processdgrocessing ¢f

information resources. Explicit knowledge modelimg rules and scripts can simplify developmentaliemment for
formation and processing of knowledge allowing thimsple creation and presentation of methods fomkedge discovery i
organizations.

In a knowledge oriented system it is important &wveén dynamic, not static unchanging knowledge ands® thenp

properly in relevant situations. Electronic comnuaion makes this possible [29]: Every organizatigithout exception, wil

have an e-mail infrastructure before it reachessthge of developing an organizational memory; H-omnmunication in 4

modern organization is over 78% action-orientedpeding to a recent study [30]. Organizations nuastverge to action, af
communication is perhaps the foundation for moganizational action [31]; Managers, and knowledgekers of all kinds
interact with their e-mail systems on a daily baslanagers are motivated to achieve successful agruation.

When building a solution on top of email communimat an organization does not have to change theofiaoing itg
business, when such a solution is installed andigen an organization. Users simply receive emigilthe same way 4
before, but with attached relevant knowledge toptftublem which the email represents.
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Information Resources in Organizations and theio¢&ssing

Appropriate information resources processing im@ganization is the most important part in the pascof introducing
knowledge oriented technologies into organizatidrise processing depends first of all on the typénfifrmation resourcd,
the knowledge application model as well as on tfablem, which the resource processing results shbalp to resolve.
Fundamental information resources in organizaticunsently include documents, electronic commun@atand database
Most of these resources are able to be transfotmeakt that can be followed by application of nueth for text processing
an effect to acquire necessary information and kedge.

Over the world information resource processindiesfocus of many research institutions; howevas, asearch is 3
from being finished. The English language processrhandled quite well, however in our conditidnis important to dedl
with information resource processing in the Slovakguage that is still at the beginning. Anotherempchallenge i
appropriate use of electronic communication whioksinot have to serve solely as an informationkenadviedge resourg
but also for creation models of tasks, actors asdurces within an organization.

Information retrieval from text documents that ugfhces knowledge system development has a greatrtanpe
nowadays. Therefore, the number of electronic dasimis permanently growing. From the year 19506 mitie electronig¢
documents in digital libraries were placed, methasiag the document representation by Boolean medes introduced [5}
This was the first attempt to create an informatietnieval system. Then emerged further documearesentations (describg
below), which enabled creation of new more effexiiformation retrieval systems. The neural netwoxlere also applied
these systems [17, 18, 22, 24].

The information retrieval system from text docunseint a natural language on the basis of user querables t
retrieve relevant documents from the document ctidia. For the information retrieval system it seded to define the query
definition manner (words, pattern forms and strreduqueries [5], the document representation maandrthe relevar
document retrieval system. The documents may besepted by indexation, inverted index, semantis aad ontology, o
the basis of intelligent agents and semantic weRB6727] etc.

Information retrieval models can be divided intoeth main groups [5], namely boolean and fuzzy nmofigl 4, 15],
vector models [6, 12] and probabilistic models 28]. Currently the information retrieval researcttlines to documerjt
representation via ontologies [26, 27], in paréeuh the semantic web [7].

Recently the research field of information retriekias begun using neural networks [11, 17, 24].yTaee applied
anywhere, where there are no strict data giverfefeifit modifications of words), which complicate timformation retrievd
from the text documents and where is a need tegbl classification or prediction problem of presed, stored and retrievpd
collection of documents. These are supervised24y and unsupervised [13, 18, 23] feed-forward aknetworks, recurrert
neural networks and hierarchical neural networl§.[2

On the basis of foundations of given research fiethn be mentioned that the neural networks ltheg place in the
text document retrieval systems, because theyecthatprerequisites to simplify methods for thegglzage analysis of the text
and they provide effective tools to access the dmnis. They also found their place in hybrid apphea of representatidn
and processing of the documents by neural netwamiksontology [11, 22].

Every published method was used for the Englislydage, where the words in the documents were sedesy
Porter’s algorithm [21]. For the Slovak languageltsalgorithm is very complicated, because the Hdaeaguage is very
flexible and inflexive endings. Papers discussihg problem of the information retrieval in the Si@vlanguage werfe
published [9], while they use a linguistic approaehich is too complicated. Therefore, to addrésspartial problems in the
Slovak language analysis, the neural networks eamsbd.
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Availability, Management and Sharing of Informatieasources

In order to use information and knowledge in anaaigation properly, it is necessary to ensure abdity of
information for users as well as interconnectiothvéxisting systems. A way of interconnection watkisting and externg
systems is the use of web services seeing intemesearch in the area of their extension to semaveb services [38] and
service oriented architectures [10]. This can cqueatly ensure sharing of necessary information @ogiding of service
among organization departments as well as extengalnizations (suppliers and customers). The tigbtof information an
knowledge must be backed by systems for sharingvlatlge among system users (found for example ifept® Pellucid
DECOR that prepared context sensitive knowledgm farchived documents; or SmartGov the stored amdged knowledgd
in context [32]) on an organizational level as wadl support of cooperation among them on the hasesCollaboration
solutions [33] for instance in combination with widns based on electronic communication enablictive knowledgd
presentation on the basis of the user context.

Another significant part is knowledge and inforroatimaintenance in an organizational memory. Thewkedge
maintenance is tied with presentation of formalikedwledge to users. A knowledge maintenance imterican be built op
approaches based on object trees (ontology editmis as Protégé [34] or OilEd). This approach istiyainderstandable {o
experts who understand the ontology. Other metkadsbe graph-based since most representationsroéliaed knowledgeg
such as DAML, OWL [26] or RDF [27] use a graph stuwe. Examples are UML, Ontoviz Tab [35] in thetégé editor of
Cartoo Technologies [36] products. For knowledgénteaance interfaces also solutions based on XSL tfansformatior
can be used. The knowledge maintenance shouldsailgport user feedback. Mechanisms such as reviewwejuating
voting or ranking on presented knowledge need tmberporated.
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b) Particular contribution expected
Knowledge Modeling, Models and Organizational Meie®r
In distributed knowledge bases we will direct dtitem first of all to research and development attribbuted methods
for storing and management of knowledge. The objeatill be creation of distributed environment tive basis of peer-t¢-
peer networks allowing simple, scalable accesseasy connection for organization users as wellngr-brganizationd
interconnection. Explicit knowledge modeling videsiand scripts will simplify the development eoviment for knowledge
creation and processing and thus enabling simpdation and presentation of methods for knowledg@agement if
organizations.
Ontological models supporting document and elearoommunication classification and processingeagected t¢
be introduced.

Information Resources in Organizations and theiod&ssing

Expected contribution is the use of models and ritlyns of neural networks and their adaptationtte Sloval
language. It is possible to link representationuéries and documents in Slovak on the basis afrdeat models represented
by neural networks with domain representation ofwtoent collection via ontology; and to design pduledocumen
retrieval algorithms using key words, phrases aontext in the Slovak language considering its Bdity and inflexive
endings by means of hybrid approaches on the bésisural networks and document models based orathorepresentatid
using ontologies.

Information resources will be also processed bmasdgic annotation, while the focus will be on reshaof
ontological metadata of information resources wittlesigned ontological models. This should enabléeb categorizatio
and information resources and knowledge conteriexetl.

]

=)

Availability, Management and Sharing of Informatieasources

The subject of the research will be prospects @ppioaches in sharing information and knowledgdenatd by
processing information resources via semantic webices and service oriented architectures as asgeltooperation arjd
knowledge sharing among users on the basis ofassgext and information resources context, wherant&ipate results i
active semi-automatic retrieval of relevant infotima and knowledge through the designed model amdext processing
algorithms.

Further contribution should be research in thedfiel knowledge maintenance and knowledge modelsreladed
research in the area of formalized knowledge vigatbn for experts and common users. This embraesslopment of
approaches for evaluation and maintenance of krdgeldy common users including voting or rankingimrmation and
knowledge relevance.

-

c) Proposal of the ways to reach the project goalgliaing timetable
The project solution will be divided into two pedreflecting designed objectives.

The first period is devoted to an analysis of medeiethods and algorithms for information resoymeessing and
support of knowledge processes in organizations.drtalysis will be followed by the design of appiaied models, methodls
and algorithms.

The second period will give models, the methods alybrithms a more specific character that willutesn
implementation. Methods, algorithms and models Wwél integrated in the designed architecture; thisukl ensure the|
coordination and work over common information reses as well as a consistent approach to finalrimdbion and
knowledge. The models, algorithms and methodsheiltested and evaluated on chosen application demai

-

Timetable is divided to 36 months as shown in et
1 2 3 4 5 6 7 8 910 11 12|13 14 15 16 17 18 19 20 21 22 23 24|25 26 27 28 29 30 31 32 33 34 35 36

Period 1

1 Analysis

2 Alg & Mth Design
3 Models Design
Period 2

1 Mth & Alg Devel
2 Models Devel

3 Implementation
4 Architecture

5 Testing & Eval
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d) Working group (comment on the choice of the resdagroup)

RNDr. Michal Laclavik, PhD. - focuses on knowledgedeling, ontologies, semantic annotation and &ad electroni¢

communication processing via semantic technologies

Ing. Ladislav Hluchy, PhD. - his principal researsterests are the semantic web and semantic gnidi;knowledge orientd
technologies

prof. Ing. Igor Mokri§, CSc. — his research togmeural networks. Recently he has been dealirly infbrmation retrievg
from text documents through neural networks, whilpervising a doctoral student in this field.

Ing. Giang Nguyen, PhD. - text processing, knowtedesentation via knowledge modeling

Ing. Zoltan Balogh - deals with knowledge technédsgsuch as case based reasoning, semantic weteserervice orientd
architectures and similarity measures in ontologies

Ing. Marian Babik — his research areas are semamic services, service oriented architectures asiiliited knowledg
bases and memories.

Ing. Radoslav Forgé- Dealing with neural networks, he has submittedetoral thesis in this subject.

Ing. Emil Gatial — conducts research in visualizatind administration of knowledge and knowledgm®logies

Mgr. Martin Seleng — carries out research in XMeheologies and their interconnection to ontologgt aemantics as well §is

in stochastic and statistic modeling and statisti@luation of information and knowledge relevance.
Ing. Adrian Téth — his research interest is knalgke technologies, semantic web services and sewvieeted architectures.
Ing. Lenka Skovajsova — is a doctoral student, lmrdresearch topic is information retrieval fromttdocument in a natur
language.

e) Description of applied methods and their explanatio

The work within the project will include design aadalysis of neural network models for informatietrieval from
text documents. In this area the vector models \apmied most frequently, because they can be impfeed in the neur
networks structure. From these kinds of models,viieor space model was applied mainly. It was deedhe informatio
retrieval from the text document collection by smheg activation neural networks. A great drawbafcthis system in a larg
document collection can be a large dimension ofaoggi-document matrix, which was seen in the stmecttomplexity o
neural network, mainly in the number of neuronthimlayers of the neural networks.

It seems that this information retrieval methodnirtarge collections of data could be based on #ébent semanti
indexing model and on the models based on the ipahcomponent analysis and independent componmalysis, which
have the best prerequisite for the dimension réaluctf the document space. It can be expectedtiieatlimension reductid
of the document space damages the addressing aécass to documents and by this manner disrupafteetivity of the
information retrieval algorithm. That is the reasehy one needs to find suitable hybrid represemtatf documents.

enables their sorting and storing into domain dadeb of documents and also suitable representatitimension reduction ¢f

information retrieval space.

In distributed organizational bases, the desigh eihcentrate on semantic web standards such agRRINS, OWL,
successfully applied in several application domairee project will strive to analyze and extendotogies and methodolog
of their development in terms of distributed systeforeover, the project will analyze semantic pegpeer technologid
and their setting in the organization environm#Vithin explicit knowledge modeling applying rulesdascripts, standards f]
rule description will be maintained. These incl®&RL, RuleML etc.; and common script languages &yttPHP, Perl an
Ruby.

Documents and electronic documentation will be pssed with the semantic text annotation in an etfeenablé
defining a document and communication context tacdmpared to a user context and to provide relewdatmation andg
knowledge on the basis of found coincidence betwhkese contexts described with the ontological ruzibe designed 4
methodologies such as CommonKADS.

The ontological approach can be applied in domajmesentation of a large document collection thaule distributg
document representation space to smaller domaas al®mogenously focused on given document argaplifying thus g
structure of neural networks performing algorithfos document retrieval and access by means of kesdsy phrases d
natural language contexts.

Results of algorithms which will run on applied andw developed models will be evaluated using sttatiand
stochastic methods. This will help us to see whetheresults meet the expectations.
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Surname, first name, title Highest degree & [PhD |Age |29
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Web Technology and Internet Commerce, Vienna, Faegrii2-14, 2003, pp. 577-584, ISBN 1740880692

5. LACLAVIK M., BALOGH Z., HLUCHY L., SLOTA R., KRAWCZYK K. and DZIEWIERZ M.: Distribute(
Knowledge Management based on Software Agents anidl@gy. In: Proc. of 5-th Intl. Conf. on Paral
Processing and Applied Mathematics PPAM'2003, Rajlgowski et.al. eds., 2004, LNCS 3019, Sprin
Verlag, pp. 694-699, ISSN 0302-9743, ISBN 3-54048L3. September 2003, Czestochowa, Poland. (2)

—
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Selection of 5 most important works of the princip&investigator in the last 5 years — quote the sumy of the
citations of the most frequently cited work from this selection in Appendix 1.

1. LACLAVIK M., BALOGH Z., HLUCHY L.: Secure Agent Arbitecture for Wireless Devices. In: Proc. of
IASTED International Conference APPLIED INFORMATICSnternational Symposium on Softw3

Engineering, Databases, and Applications, Febr2@62 Innsbruck, ACTA Press, Anaheim, Calgary, Zulic

2001, pp. 254-257, ISSN 1027-2666, ISBN 0-88986-32()

2. LACLAVIK M., BALOGH Z., HLUCHY L., NGUYEN G.T., BUDINSKA I., DANG T.T.: Pellucid Agent

Architecture for Administration Based Processes Piroc. of International Conference on Intelligémfents
Web Technology and Internet Commerce, Vienna, Ralrii2-14, 2003, pp. 577-584, ISBN 1740880692

3. LACLAVIK M., BALOGH Z., HLUCHY L., SLOTA R., KRAWCZYK K. and DZIEWIERZ M.: Distributeq
Knowledge Management based on Software Agents anidldgy. In: Proc. of 5-th Intl. Conf. on Para
Processing and Applied Mathematics PPAM'2003, RMkawski et.al. eds., 2004, LNCS 3019, Sprin
Verlag, pp. 694-699, ISSN 0302-9743, ISBN 3-54048L3. September 2003, Czestochowa, Poland. (2)

4. BALOGH Z., LACLAVIK M., HLUCHY L., BUDINSKA I., KRAWCZYK K.: REMARK - Reusable Agen}-

Based Experience Management and Recommender Frakndwo Proc.of International Conference
Computational Science, Part lll, LNCS 3038, Sprirderlag, 2004, pp. 599-606, ISSN 0302-9743, ISBN
540-22116-6, June 6-9, Krakow, Poland. (1)

5. LACLAVIK M., GATIAL E., BALOGH Z., HABALA O., NGUYEN G., HLUCHY L.: Experienc
Management Based on Text Notes (EMBET) In: Pro@CGiiallenges 2005 Conference, 19 - 21 October !

Ljubljana, Slovenia, Innovation and the KnowledgeoBomy, Volume 2, Part 1: Issues, Applications, &}

Studies; Edited by Paul Cunnigham and Miriam Cunaig; 10S Press, pp.261-268. ISSN 1574-1230, |
1-58603-563-0
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Appendix 1

SURVEY OF THE CITATIONS

BALOGH Z., LACLAVIK M., HLUCHY L.: Multi Agent System for Negotiation and Decision Support. In: Proc.
of 4-th International Scientific Conference EleaimComputers & Informatics'’2000, KoSice - imy, Slovakia,
2000, pp.264-270. ISBN 80-88922-25-9. (4)
was cited in
* X Li, LK Soh: Applications of Decision and UtilityTheory in Multi-Agent Systems. google-
scholar:csce.unl.edu 2004
* M Gopalkrishnan: Game Theoretic Ideas in Distridusgstems Design. google-scholar:www-scf.usc.edu
e L Loss, CE Gesser, MVD Silva: Uma Abordagem de N&gmo para Inclusao de Novos Parceiros em
uma Empresa Virtual. google-scholar: das.ufsc.br
e L Loss, CE Gesser: Protocolos Para Negociacao Bgates. google-scholar: das.ufsc.br
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SCIENTIFIC CO -WORKERS

Surname, first name, title Highest degree & |PhD |Age |53
HLUCHY Ladislav Ing. PhD. year 1986

Institution and address(street, postal code, city)
Institute of Informatics, Slovak Academy of Sciesice
Dubravska cesta 9

84507 Bratislava

Slovakia

Selection of 5 most important works of the co-workein the last 5 years

1. LACLAVIK M., BALOGH Z., HLUCHY L.: Secure Agent Arbitecture for Wireless Devices. In: Proc. of
IASTED International Conference APPLIED INFORMATICSnternational Symposium on Softwg

Engineering, Databases, and Applications, Febr2@®2 Innsbruck, ACTA Press, Anaheim, Calgary, Zulic

2001, pp. 254-257, ISSN 1027-2666, ISBN 0-88986-32(1)

2. LACLAVIK M., BALOGH Z., HLUCHY L., NGUYEN G.T., BUDINSKA I., DANG T.T.: Pellucid Agen}

Architecture for Administration Based ProcessesPiroc. of International Conference on Intelligéwgtents,
Web Technology and Internet Commerce, Vienna, Fegrii2-14, 2003, pp. 577-584, ISBN 1740880692
3. LACLAVIK M., BALOGH Z., HLUCHY L., SLOTA R., KRAWCZYK K. and DZIEWIERZ M.: Distribute(

the
\re

Knowledge Management based on Software Agents ardld@y. In: Proc. of 5-th Intl. Conf. on Paraljel

Processing and Applied Mathematics PPAM'2003, RMkawski et.al. eds., 2004, LNCS 3019, Sprin
Verlag, pp. 694-699, ISSN 0302-9743, ISBN 3-54048L3. September 2003, Czestochowa, Poland. (2)

4. BALOGH Z., LACLAVIK M., HLUCHY L., BUDINSKA I., KRAWCZYK K.: REMARK - Reusable Agen-

Based Experience Management and Recommender Frakndwo Proc.of International Conference
Computational Science, Part Ill, LNCS 3038, Sprirgerlag, 2004, pp. 599-606, ISSN 0302-9743, ISBN
540-22116-6, June 6-9, Krakow, Poland. (1)

5. LACLAVIK M., GATIAL E., BALOGH Z., HABALA O., NGUYEN G., HLUCHY L.. Experienc
Management Based on Text Notes (EMBET) In: Pro@Clfiallenges 2005 Conference, 19 - 21 October !

Ljubljana, Slovenia, Innovation and the KnowledgeoBomy, Volume 2, Part 1: Issues, Applications, &}

Studies; Edited by Paul Cunnigham and Miriam Cunaig; IOS Press, pp.261-268. ISSN 1574-1230, |
1-58603-563-0

jer-

SCIENTIFIC CO -WORKERS

Surname, first name, title Highest degree & |Prof. |Age |58
Mokri§, Igor, prof., Ing., PhD. year 1997

Institution and address(street, postal code, city)
Institute of Informatics, Slovak Academy of Sciesice
Dubravska cesta 9, 84507 Bratislava

Selection of 5 most important works of the co-workein the last 5 years

1. Mokris, 1. - Skovajsova, L.: Neural Network Model of System foformation Retrieval from Te
Documents in Slovak Languagécta Electrotechnica et Informatica, No.3, Vol.SSIN 13358243,
2005, pp. 36-41.

2. Budinska, I. — Frankowj B. — Hluchy, L. — Mokris, I.: MultiAgent System Approach
Collaborative Organizational Learning. Proc. of T2E 2005 - 4th International Conference
Emerging e-Learning Technologies and Applicatidtssice, Slovakia, ISBN 80-8086-016-8)05,
pp. 125-129.

3. Mokris, I. — Forgd, R.: Decreasing the Feature Space Dimension byoKam Self —Organizing
Maps. 2nd Slovakian Hungarian Joint Symphosium on Applied Machine lligjence, Hefany,
Slovakia, 2004, ISBN 963 7154 23 X, pp. 153 — 164.

4. Forg&,R. — Mokri§,l.: Umelé neurdénové siete na redukciu dimenpriestoru priznakov
klasifikaciu. [Vedecka monografia]. ISBN 80-8055378, UMB Banska Bystrica, 2002, 94 s.

5. Forg&,R. — Mokri§,l.: New Approach to Astimation of Pall€oupled Neural NetwkhiParameters i
Image Recognition Process. Intelligent TechnowgieTheory and Applications. ISBN-1-586
256-9, I0S Press, Amsterdam, Berlin, Oxford, Tokjashington, DC, 2002, pp. 304 — 308.
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SCIENTIFIC CO -WORKERS

Surname, first name, title Highest degree & |PhD |Age |33
NGUYEN T. Giang, Ing., PhD. year 2003

Institution and address(street, postal code, city)
Institute of Informatics, Slovak Academy of Sciesice
Dubravska cesta 9

84507 Bratislava

Slovakia
Selection of 5 most important works of the co-workein the last 5 years
1. Dang T.T, Hluchy L., Nguyen G.T., Budinska I., Lawik M., Balogh Z.: "Knowledge Management and QJata

Classification in Pellucid", Intelligent InformaticSystems New Trends in Intelligent Information Procesg
and Web Mining - 1IS 2003, pp. 563-568, Springeri¥g, Advances in Soft Computing, ISBN 3-540-00843-
8, ISSN 16-15-3871. June 2003, Zakopane, Poland
Nguyen G.T., Tran V.D., Kotocova M.: "ApplicatioreBovery in Parallel Programming Environment”, Régen
Advances in Parallel Virtual Machine and MessagsesiPg Interface, 9th European PVM/MPI Users' Giloup
Meeting 2002, pp. 234-242, Springer-Verlag, LNCS24ISBN 3-540-44296-0, ISSN 0302-9743, JCI-
Expanded Journal. September-October 2002, Linztriaus
Nguyen G.T., Hluchy L., Tran V.D., Kotocova M.: " Task Recovery for Cluster Computing"”, Pargllel
Processing and Applied Mathematics PPAM'2001, §9-376, Springer-Verlag, LNCS 2328, ISBN 3-5§0-
43792-4, ISSN 0302-9743, SCI-Expanded Journal.e¢saper 2001, Naleczow, Poland.
Nguyen G.T., Tran V.D., Kotocova M.: "Integratingalit-Tolerant Features into TOPAS Pardllel
Programming Environment for Distributed Computingiiternational Conference on Parallel Computing in
Electrical Engineering - PARELEC'2002, pp. 157-162EE Computer Society, ISBN 0-7695-173(
September 2002, Warsaw, Poland
Laclavik M., Balogh Z., Hluchy L., Nguyen G.T., Bndka I., Dang T.T.: "Pellucid Agent Architecturer f
Administration Based Processes”, IAWTIC 2003, pp/-584, ISBN 1740880692, CD-ROM. February 2903,
Vienna, Austria

SCIENTIFIC CO -WORKERS

Surname, first name, title Highest degree & (MSc [Age |29
BALOGH, Zoltan, Ing. year 1999

Institution and address(street, postal code, city)
Institute of Informatics, Slovak Academy of Sciesice
Dubravska cesta 9

84507 Bratislava

Slovakia

Selection of 5 most important works of the co-workein the last 5 years

1.

BALOGH Z., LACLAVIK M., HLUCHY L.: Multi Agent Sysiem for Negotiation and Decision Support. In: Prafc4-th
International Scientific Conference Electronic Catgps & Informatics'2000, KoSice - Hany, Slovakia, 2000, pp.26j-
270. ISBN 80-88922-25-9. (4)
BALOGH Z., GATIAL E., LACLAVIK M., HLUCHY L.: Refinement of case retrieval for instance-based Gridice}
performance prediction through semantic descripbbrnput data. In: J.Paralic, J.Dvorsky, M.Kratigds.): Znalost]
2006, Proceedings of 5th annual conference. VSByWER& universita Ostrava, Fakulta elektrotechnikinfrmatiky,
2006, pp.151-158. February 2006, Hradec Kralovec8Republic. ISBN 80-248-1001-8.

BALOGH Z., GATIAL E., LACLAVIK M., MALISKA M., HLUC HY L.: Knowledge-based Runtime Prediction|of
Stateful Web Services for Optimal Workflow Constian. Proc. of 6-th Intl. Conf. on Parallel Prodagsand Applied
Mathematics PPAM'2005, R.Wyrzykowski et.al. ed90% LNCS xxxx, Springer-Verlag, pp. Xxxx-xxx, ISSI802-9743
ISBN x-xxx. Poznan, Poland.

BALOGH Z., LACLAVIK M., HLUCHY L., BUDINSKA I., KRAWCZYK K.: REMARK - Reusable Agent-Bas¢d
Experience Management and Recommender FramewotRrért.of International Conference on Computatiddgience
Part Ill, LNCS 3038, Springer-Verlag, 2004, pp. 81, ISSN 0302-9743, ISBN 3-540-22116-6, June &i&kow,
Poland.

KRAWCZYK K., MAJEWSKA M., DZIEWIERZ M., SLOTA R., ALOGH Z., KITOWSKI J., LAMBERT S.: Reuse ¢f
Organisational Experience harnessing Software AgémtProc. of International Conference on Comporat Sciencel,
Part 1ll, LNCS 3038, Springer-Verlag, 2004, pp. 888, ISSN 0302-9743, ISBN 3-540-22116-6. June &f&cow,
Poland.
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SCIENTIFIC CO -WORKERS

Surname, first name, title Highest degree & (MSc [Age |27
BABIK, Marian, Ing. year 2001

Institution and address(street, postal code, city)
Institute of Informatics, Slovak Academy of Sciesice
Dubravska cesta 9

84507 Bratislava

Slovakia

Selection of 5 most important works of the co-workein the last 5 years

1. Babik M., Hluchy L.: A broker based architecture &émtomated discovery and invocation of servicesPloc
of 6-th Intl. Conf. on Parallel Processing and ApglMathematics PPAM'2005, R.Wyrzykowski et.al..gds
2005, Springer-Verlag, ISSN 0302-9743, Poznan,riRbl¢D)

2. Antos, J., Babik, M.Chan, A.W., Chen, Y.C., Hatakeyama, K, Hou, SieH, T.L., Lysak, L., Mandrichenk
I.V., Robson, A., Siket, M., Stelzer, B., Syu, Teng, P.K., Timm, S.C., Tomura, T., Vataga, E., |bEcs,
S.A., and Yeh, P.: Data production models for tid-@xperiment, IEEE Computer Society, In Procegsliof
The 8th International Conference on High PerforreanComputing in Asia Pacific Region 2005,
http://www.ict.ac.cn/hpcasia2005/, Beijing, Nov 2005. (0)

3. Babik M., Hluchy L.: A Scalable Distributed Ontolp&Repository In: L.Popelinsky, M.Kratky (Eds.): 2osti
2005, Proceedings, VSB-Techicka universita Ostr&akulta elektrotechniky a informatiky, 2005, p{.B-
ISBN 80-248-0755-6. February 2005, Vysoke Tatrgyv8kia (0)

4. Babik M., Hluchy L.: Towards a Scalable Grid OnpoRepository. In: Bubak, M., Turala, M., Wiatr, K.
(editors): Proceedings of the Cracow Grid Worksligp Cracow, December 2004, pp. 1118, published b
CYFRONET AGH, Poland, April 2005. ISBN 83-91514540)

5. Babik, M., Habala, O., Hluchy, L.: Towards Semarfiiervices Grid in Flood-Forecasting Simulations,

L.Popelinsky, M.Kratky (Eds.): Znalosti 2006, Prediags, VSB-Techicka universita Ostrava, Fakulta
elektrotechniky a informatiky, 2006, pp.48-59. ISBN-248-1001-8, February 2006, Hradec Kralove, Gkec

Republic
SCIENTIFIC CO -WORKERS
Surname, first name, title Highest degree & [MSc. |Age |36
Forg&, Radoslav, Ing. year 1993

Institution and address(street, postal code, city)
Institute of Informatics, Slovak Academy of Sciesice
Dubravska cesta 9, 84507 Bratislava

Selection of 5 most important works of the co-workein the last 5 years

1. Forg&,R. — Mokris,l.: Umelé neurdonové siete na redukbiaenzie priestoru priznakov a klasifikagiu.
[Vedecka monografia]. ISBN 80-8055-743-8, UMB Bahas&kystrica, 2002, 94 p.

. Forg&, R. - Mokris, I.: Parameter Influence of Pulse @led Neural Network for Image Recognition.
Journal of Applied Computer Science, ISSN 1507-03@&ehnical University Press, Lodz, Vol. 9, No.
2, 2001, pp. 31 —44.

. Forg&,R. — Mokri§,l.: New Approach to Astimation of Pel€oupled Neural Network Parameters in
Image Recognition Process. Intelligent Techno®gidheory and Applications. ISBN-1-58603-256-
9, IOS Press, Amsterdam, Berlin, Oxford, Tokyo, Wiagton, DC, 2002, pp. 304 — 308.

. Mokri§, I. — Forgd, R.: Decreasing the Feature Space Dimension byoKe Self — Organizing
Maps. 2nd Slovakian — Hungarian Joint SymphosiumApplied Machine Intelligence, Hiany,
Slovakia, 2004, ISBN 963 7154 23 X, pp. 153 — 164.

. Forg&, R. — Mokri§, I.: Formal Representation of ImaggsPulse Coupled Neural Networks. 3rd
Slovakian — Hungarian Joint Symphosium on Appliegchine Intelligence, Héany, Slovakia, ISBN
963-7154-35-3, 2005, pp. 107 — 114.
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SCIENTIFIC CO -WORKERS

Surname, first name, title Highest degree & MSc. [Age |27
GATIAL Emil, Ing. year 2001

Institution and address(street, postal code, city)
Institute of Informatics, Slovak Academy of Sciesice
Dubravska cesta 9

84507 Bratislava, Slovakia

Selection of 5 most important works of the co-workein the last 5 years

1. LACLAVIK M., GATIAL E., BALOGH Z., HABALA O., NGUYEN G., HLUCHY L.: Semantic Annotatign
based on Regular Expressions. In: Proceedings &T IZ005 Information Technologies - Applications and
Theory, Peter Vojtas (Ed.), Prirodovedecka fakltaiverzity Pavla Jozefa Safarika v Kosiciach, 2(05,
pp.305-306. Slovakia, September 2005. ISBN 80-7/&%-8. (1)

2. GATIAL E., BALOGH Z., NGUYEN G., LACLAVIK M., HLUCHY L.: Performance Analysis ¢f
Knowledge-based Recommender System for Formalizederience Reuse. Proc. of 8th Intl. Cqnf.
informatics, SSAKI Bratislava, 2005, pp. 151-158BN 80-969-243-3-8.

3. GATIAL E., BALOGH Z., LACLAVIK M., CIGLAN M., HLUCHY L.: Focused Web Crawling Mechani
based on Page Relevance. In: Proceedings of ITAD5 2@formation Technologies - Applications gnd
Theory, Peter Vojtas (Ed.), Prirodovedecka fakUltaverzity Pavla Jozefa Safarika v Kosiciach, 208541+
46. Slovakia, September 2005. ISBN 80-7097-609-8. (

4. BALOGH Z., GATIAL E., LACLAVIK M., NGUYEN G.T., HLUCHY L.: Capture, Discovery and Reusq of
Knowledge in REMARK. In: ICETA 2004. 3rd Internatial Conference on Emerging Telecommunicatlons
Technologies and Applications. Ko9ice ELFA, 2004.89-93. ISBN 80-89066-85-2.

5. NGUYEN G.T., LACLAVIK M., BALOGH Z., GATIAL E., HLUCHY L., DANG T.T, BUDINSKA 1.
Pellucid - Platform for Organisational Public Empds. In: ICETA 2004. 3rd International Conferencg o
Emerging Telecommunications Technologies and Apfibns. Ko9ice ELFA, 2004, pp.16-18. ISBN 150-
89066-85-2.

SCIENTIFIC CO -WORKERS

§urname, first name, title Highest degree & [MSc. |Age |29
SELENG, Martin, Mgr. year 1999

Institution and address(street, postal code, city)
Institute of Informatics, Slovak Academy of Sciesice
Dubravska cesta 9

84507 Bratislava

Slovakia

Selection of 5 most important works of the co-workein the last 5 years

1. Seleng, M., Fecenko, J.: Quantitative Analysis ofrfs of Reinsurance in Non-Life Insurance, QuatinigaMethods ir]
Economy and Business - Methodology and Practi¢ghérNew Millenium, Bratislava 18. - 20. septemb@02,, s. 549
556, ISBN 80-225-1589-22. Seleng, M., Mucha, V.ingsNormal Distribution to Approximate Distributioof Total
Number of Claims for Specific Portfolio of Insuranc

2. Agreements, Nitra 11. jan 2002, s. 223 - 228, ISBN8069-040-53. Mucha, V., Seleng, M.: Analysissofne of thg
Continuous Distributions Used to Describe insura@t@@m Amounts in Non-Life Insurance, Nitra 4. jaa03, s. 198
203, ISBN 80-8069-203-3

3. 4. Seleng, M., Mucha, V.: Analysis of Some of tentinuous Distributions with more Parameters which Used t¢
Describe insurance Claim Amounts in Non-Life Insw, , Tatranska Strba 21. jun 2003, s. 198 — ESBN 80-225-
1589-2

4. Seleng M., Mucha V.:Drawing Graphs of a Functioafo Variables in Microsoft Excel Using Microsafisual Basid
for Applications, Nitra 26. maj 2004, ISBN 80-808%0-6

5. Horakova, G., Mucha, V., Seleng, M.: Using a Appnaation of Individual Risk Model with Collective Bk Model in
Insurance Practice, Vedecksisopis Ekonomika a informatika 1, Bratislava 2003, s. 5 — 14, ISSN 1336-3514

6. Fecenko, J., Seleng, M.: Some Aspects of XL Rearste, Bratislava 11. 11 2005, s. 12 — 24, ISBN 38-2106-X
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SCIENTIFIC CO -WORKERS

Surname, first name, title Highest degree & MSc. [Age |27
TOTH, Adrian, Ing. year 2002

Institution and address(street, postal code, city)
Institute of Informatics, Slovak Academy of Sciesice
Dubravska cesta 9

84507 Bratislava

Slovakia

Selection of 5 most important works of the co-workein the last 5 years

1.

2.

ADRIAN TOTH: Interaktivne evoléné vypdty pri spracovani vizualnej informaci€bornik:
Kognice a umely Zivot IV, Hradec nad Moravici, ISBN7248-232-7, pp. 489-496, 2004

PETER KOSTELNIK, ADRIAN TOTH: Learning and Using Gcepts in Multi-Robot Scenatip

Proceedings of 8-th International Conference on @tige and Neural systems, Boston, USA, 20p4

PETER KOSTELNIK, ADRIAN TOTH, Individual Knowledgand the Knowledge Transfer
Mult-Robot Team Proceedings of 9-th International Conference @myditive and Neral Systemg
Boston, MA, USA, 2005

PETER KOSTELNIK, ADRIAN TOTH, Individualne znalost ich prenos v time mobilnyq
robotoy, Znalosti 2005, Stara lesna, 2005

Graduate students involved in the project (for eachof them list selected works, if any and differenfrom
those listed by the project leader or scientific cavorkers):

Skovajsova Lenka, Ing.,PhD student
Institute of Informatics, Slovak Academy of SciescBubravské cesta 9, 84507 Bratislava

1.

. Mokri§, I. — Skovajsova, L.: A Survey of Methods faformation Retrieval from Text Documents

. Mokris, I. - Skovajsova, L.: Possibilities of Ughtion of Neural Networks for Information Retrieval

Mokris, I. - Skovajsova, L.: Neural Network Moddl 8ystem for Information Retrieval from Te
Documents in Slovak Languagé\cta Electrotechnica et Informatica, No.3, Vol.SSN 1335-8243
2005, pp. 36-41.

Mokris, 1. — Skovajsova, L.: Development of Neurstwork Information Retrieval System from Te
Documents 3rd Slovakian — Hungarian Joint Symphosium on AggpliMachine Intelligence
Herfany, Slovakia, ISBN 963-7154-35-3, 2005, pp. 123%.

National Language by Neural Networks. Proc. of Caqhfformatics in Universities and Practice
ISBN 80-8084-038-5, Katolique University in Ruzomtle Sept. 12. — 14. 2005, pp. 31-36, (G
ROM - in Slovak).

Networks. Proc. of Conf. ,Communication and Infotioa Technologies 2005, ISBN 80-8040-26
8, Tatranské Zruby 23. — 25.11.2005, pp. 99-102S(ovak).

National Language. Proc. of Conf. ,Informatics dnfbrmation Technologies 2004, ISBN 80-803
017-7, FPV UMB Banska Bystrica, 2004, pp. 79-84 Siovak).
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. Mokri§, I. — Skovajsova, L.: Development of Vec&pace Model for Document Collection by Neuyal

O-

3-
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