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ABSTRACT

Nowadays, increasing information in enterprises demands new ways of searching and connecting the 
existing information systems. This chapter describes an approach for the integration of structured and 
unstructured data focusing on the application to Data Warehousing (DW) and Knowledge Management 
(KM). Semantic integration is used to improve the interoperability between two well-known and estab-
lished information systems in the business context of nowadays enterprises. The objective is to introduce 
a semantic solution in the field of Business Intelligence based on ontology integration. The main focus 
of this chapter is not to provide a complete literature review of all existing approaches or just to point 
put the motivation for such an approach. In fact, it presents, under consideration of the most important 
research approaches, a solution for how a Semantic Integration could be technically achieved in this 
specific application area. After pointing out the motivation, a short introduction to Semantic Integration, 
the problems and challenges occurring from it, and the application area of Knowledge Management 
and Data Warehousing are given. Besides the basic ideas of ontologies and ontology integration are 
introduced. The approach itself starts with a short overview on the determined requirements, followed 
by a concept for generating an ontology from a Data Warehouse System (DWS) to be finally integrated 
with Knowledge Management Systems (KMS) ontology. Finally SENAGATOR, an exemplarily system 
for semantic navigation based on integrated ontologies, is shortly introduced.
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INTRODUCTION AND MOTIVATION

The amount of information and the demand is 
continuously increasing. Due to this fact, informa-
tion systems become a critical success factor in 
today’s business. Every year, companies invest a 
large amount of money in their system landscape 
and infrastructure to retrieve relevant information 
supporting their decisions. Numerous information 
systems, inside and outside the company, offer a 
huge amount of information. Developments in 
this area vary, ranging from industry software 
solutions up to standard software often repre-
sented as stand-alone solutions. Some of these 
solutions offer a high adaptation degree towards 
the business processes and requirements of the 
enterprise. One example are ERP systems which 
are also a kind of integrated Business Informa-
tion Systems. Nevertheless, most of the existing 
information systems have a deficit regarding their 
incapability to collaborate with other information 
systems, especially cross-company systems. This 
applies especially for systems with different data 
types and structures and in particular for those 
with unstructured data and structured data. The 
data in these kinds of systems is often partially 
redundant and inconsistent. Users need to have a 
consolidated knowledge of all systems that contain 
possibly relevant information. Because of altera-
tion and permanent technological changes of the IT 
landscape in today’s companies, it is challenging 
for the user to find the proper and accurate infor-
mation. Therefore employees need effective and 
efficient ways to find relevant information. Data 
structures in heterogeneous information systems 
pose many challenges achieving this objective.

Two exemplars of heterogeneous information 
systems are Data Warehouse Systems (DWS) and 
Knowledge Management Systems (KMS). Result-
ing from different data sources, and because of 
unequal data stored in these systems, especially 
DWS and KMS are often not linked to each 
other (Dittmer & Gluchowski, 2002; Klesse et al. 
2003). The main reason for the gap between such 

systems is the different kind of data managed by 
those systems. There is predominantly structured 
data in Data Warehouses, which means there 
is an identifiable regularity within the amount 
of data and hence a dependency in the data set 
itself. In contrast, the data in the knowledge base 
of a Knowledge Management System is mainly 
unstructured and explicit in documents in differ-
ent formats (for example *.pdf, *.docx or *.txt). 
This unstructured data eventually has a manually 
given structure (like an index or similiar) but not 
an obviously identifiable dependency inside the 
data itself. Normally these documents are manually 
categorized or indexed for better searching, but 
this is less fine granular then the data structures 
used in DWS.

In large and medium sized companies, these 
two different kinds of systems usually exist side 
by side. Semantic Integration offers new possi-
bilities to get information in context. Generally, 
an employee must know how to find the relevant 
information in the both different systems. In this 
case, the quality of the result is depending on his 
specific knowledge about the information back-
ground and about the domain he is searching in. 
A main benefit from Semantic Integration is that 
relevant content could be provided automatically. 
Ontologies could be used to bridge the gap between 
these two classes of information systems and their 
different data sets. Ontologies are widely applied 
in the area of Knowledge Management Systems 
but rarely used in the area of Data Warehouse 
Systems.

The approach introduced in this chapter focuses 
on Semantic Integration of Knowledge Manage-
ment Systems and Data Warehouse Systems using 
ontologies. The objective is to show how Seman-
tic Integration can be used to integrate different 
data sources under consideration of the context 
(semantics) to allow an overlapping search in the 
integrated information. The focus is not restricted 
to a ‘pure’ technical solution based on a component 
or layer integration of two different application 
architectures, for instance done by middleware 
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