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Introduction and related 
knowledge approaches

• The KMO international collaboration 
network related to R&D focuses on 
issues such as organizational 
knowledge, knowledge in information 
systems and knowledge technologies. 
KMO stands for Knowledge 
Management in Organizations, where 
we will establish a network of 
collaborating researchers and PhD 
candidates in web based knowledge 
issues

• Each of these issues will be coherently 
treated by the R&D groups in 
University of Staffordshire, UK, 
University of Vaasa, Finland, Madurai
Kamaraj University (MKU), India and 
University of Maribor, Slovenia, so that 
the problems formulated from the 
locally interesting real life or industrial 
cases will be addressed both 
theoretically and technologically by a 
group of experts in the international 
research group

http://ttwin.techno.uwasa.fi/kmo/

KMO collaboration for knowledge 
sharing

• The KN at MKU will work on the expertise available 
on the extraction of the data from the various data 
repositories and converting them in a proper format 
so that they can be put in the machine processable
form to establish the semantic web portal for our 
KMU KN, see [Paganelli 2005] for details

• Once resources are identified then the generated 
metadata can be made to be a shared metadata 
[Greenberg, 2006], which form the basis for 
collaboration, data acquisition and sharing.  When 
one thinks of the various resources, it becomes a 
difficult task to identify a set of resources that have 
to be considered for placing as shared resources 
because some of the information is confidential and 
proprietary to the particular knowledge node

• One of the main tasks involved in this process is the 
collection of data related to a KN. The two major 
sources of data [Brent, 2003] are internal and 
external. To improve homogeneity of information 
sources both in local and shared resources, we 
suggest the department data structure in ERD of 
Figure 2. At present, we employ this design in 
connection with the database structure of our 
departmental web site at [CSMKU]
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Introduction to R&D in KMO
with KN portals

• KMO R&D focus: a combination of 
technologies such as data warehousing, data 
mining, web services and semantic web is 
needed to acquire and manage knowledge 

• Present design: 5 KMO modules which will 
be implemented using latest software and 
semantic web technologies (dev. in 
knowledge in IS):

• open standard Web Services(WS), different 
IT vendor approaches to WS,  integration of 
data, metadata and software components, 
usage of web services with knowledge and 
flexible interfaces for knowledge

• agents and automated software services and 
knowledge based software services

• Combining services and (business) 
processes: distributed software and software 
services, service oriented architectures, 
personalized and mobile services (dev. in 
knowledge consumption in organisations)

• Example “business process”: sharing email 
on KMO R&D issues

Server infrastructure (web server, mail server, messaging services, web service and XML 
technologies) with Microsoft .NET

Semantic web infrastructure (Joseki, Jena, 
RDF, RDF-S and related technologies) 

Semantic web toolbox platforms (like 
OWL with SWWS, WSML of Deri, 
GUN (with RscDF, RgbDF), KAON, 
Advanced Knowledge Technologies 
AKT, Haystack)
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and 
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content 
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time 
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KMO collaboration and 
communities

• When the knowledge and software modeling 
and component technologies will be on the 
KMO node web portal together with 
approaches like core XML schema 
definitions, application and domain specific 
data sharing schemes the real KMO 
collaboration advantages will start to appear

• Knowledge management in the high end is 
growing towards the metadata and semantic 
web approaches, which will be used at later 
stages of the KMO collaboration

• Our KMO organizational knowledge R&D 
involves issues such as knowledge 
management and data mining approaches, 
networked organization and communication, 
knowledge representation and schemas, 
shared knowledge by means of knowledge 
representation, searching and manipulation, 
databases and their consumption with 
software services



4

Local information sources and 
their processing

• The internal source provides digitalized 
information about policies, project 
methodologies, financial implications, 
event details, project proposals and 
digital resources available, whereas the 
external data source provides 
information such as research project 
reports, cumulated web sources, 
communication data among the 
collaborators and governmental 
regulations, for example, the e-mail 
communications among the 
collaborative institutions. These data 
will be converted to a metadata to be 
placed in the shared environment

• With the evolution of the shared KMO 
R&D knowledge and collaboration, we 
will also use the KMO metadata 
dictionary and semantic knowledge 
services as extensions of our present 
KMO node. The attributes marked with 
a # are the primary keys related to each 
table

Local web site and KMO node 
portal development

• Especially for KMO research collaboration, the key 
tables are Research-Group, Events, Resources, 
Expert-info, Research-Projects, Communication, 
References and Laboratory.  The Research-Group 
table has the information about each research groups 
with its identification number, name of the group, the 
collaborative research projects and experts involved 
in the group.  This table is related to the Expert-info 
table to access complete personal and academic 
information about the experts

• Most of the tables are either background data or 
information about the existing infrastructure.  For the 
content of the R&D collaboration, suitable 
communication hierarchy will be used both together 
with Figure 2 to translate to the basic software with 
ontology and also to give the value ranges to be 
applied in each local data repository and data 
acquisition that helps the collaborators at global level 
to describe and access to shared KMO information 
effectively

L. Uden, K. Salmenjoki, M. Hericko, L. Pavlič: Metadata for research and development collaboration 
between universities, Int. Journal of  Metadata, Semantics and Ontologies, IJMSO, 2006 (to appear)
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Knowledge management 
framework

• The four major elements of the knowledge 
management framework are users, applications, 
analytical tools and data sources.  Users are the 
people who interact with the system.  Applications, 
in this context, are software services that help users 
extract and share knowledge.  Analytical tools help 
users to analyse data that is collected from various 
data sources.  Data sources include newspapers, 
research centres with semantic presentations and 
communication data.

• Splitting information contents towards atomic data 
items and repeating the conversion of heterogeneous 
data sources in Figure 1 into RDF would facilitate 
the representation  as a semantic web. Using the 
specified content metadata (KMO scope, 
Communication scope) in Figure 3 we will obtain 
semantically granular data items to support the 
collaboration.

• After the set up of the metadata and the local 
knowledge bases, we will take cases of different 
collaboration processes.  Enhancing the metadata and 
semantic description on these processes, we will 
build evolutionally the semantic process 
management [Yoke, 2003]. Overall, the main R&D 
focus of the MKU will be in the representational and 
data mining aspects of the KMO.

Web portals with semantic web

• http://ttwin.techno.uwasa.fi/bsou%5Fportal/
• BSN portal / Yaroslav Tsaruk, Siew Kheng Lee (Lyssa 

Lee) in FH-Kiel
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KMO KN portals

• Now http://www.mkuniversity.org/phy_dept.htm
• (in future) MKU CS: http://dcsmku.edu.in/

Server - side 
components

Extraction info 
from E-mail

Storing 
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KMO semantic content management

• And the two other 
KMO modules:

• KMO real-time 
collaboration

• KMO data analysis
• Some others?
• More partners?
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Conclusions
• knowledge representation for the local data 

warehouse in our KMO node for making 
effective academic collaboration

• The sample metadata generated will be input 
for the knowledge retrieval tool.  Once all the 
components are implemented, the entire 
organization has a model semantic web that 
caters the information needs of academics in 
a meaningful way

• Example of constructing effective 
communication channel and formation of 
semantic web and related tools. Besides the 
present web site, we have also developed a 
system sharing email based knowledge in 
semantic format 

• next aim is to technically connect this system 
with our web portal and enable a low level 
communication and sharing of research and 
development data. At a later stage, the 
metadata approach will be incorporated, so 
that the mutual collaboration processes can be 
coordinated and even automated to some 
extend
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