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Applications like environmental information systems define various
scenarios of multidimensional data analysis, and they require special
efforts concerning data representation, storage and processing. The
project CARLOS (Cancer Registry Lower-Saxony) developed the Epide-
miological and Statistical Data Exploration System (CARESS) to support
multidimensional analysis of health data.  The system is based on an
architecture that focuses on extensive interoperability between a data-
base management system and several analysis and visualisation tools. As
spatial and statistical aspects of the data play an important role, CARESS
provides special support for the integration of both.

INTRODUCTION
The objective of this chapter is to present an advanced approach to support

explorative data analysis in an application scenario of environmental epidemiology.
Requirements like a short response time are determined by the extremely explorative
nature of the analysis process. It is characterised by multiple interactive and iterative
analysis steps of complex query specifications mixed with the application of
advanced statistical and epidemiological computations and result visualisations.
Exploration means above all the integration of previous analysis results as input to
consecutive analysis tasks (Berthold and Hand, 1999) which exceeds, especially in
combination with the needs for specialised epidemiological methods, the capabilities
of commercial database systems and geographic information systems.

Applications like environmental information systems define various scenarios
of multidimensional data analysis, and they require special efforts concerning data
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representation, storage and processing.  OLAP- (On-line Analytical Processing)
(Ruf, 1997; Shoshani, 1997; Lehner et al., 1997) and KDD- (Knowledge Discovery
in Databases) techniques are relevant parts of information analysis and presentation.
For example the projects EOSDIS (Earth Observing System Data and Information
System) and CARLOS (Cancer Registry Lower-Saxony) (Appelrath et al., 1996)
show characteristics of the intended application area. In this context, complex data
types and adaptive processing techniques are central aspects to provide interoperability
and cooperation between database systems and visualization and analysis tools.

CARLOS aims at providing software support for all important aspects of
cancer registration. These are data collection, data security and environmental
epidemiological research. The latter is based on exploratory analysis of cancer data
(Rothman, 1986; Jensen et al.,1991), where the objective is to detect possible health
risks by analysing the spatiotemporal distribution of health data. For example, in
order to detect an increased cancer rate around a nuclear power station, geographic
information is needed. In general, health data has to be related with various forms of
environmental data. The CARESS software system supports the necessary multidi-
mensional analysis of all these forms of data by advanced analysis and database
technology (Appelrath et al., 1994). Its architecture focuses on extensive
interoperability between a database management system and several analysis and
visualisation tools.  Thus, our approach is application-driven, but the developed
concepts should not and will not be restricted to the specific application. In contrast,
they will fit for a huge class of scientific data processing and analysing applications
having similar requirements in common.

BACKGROUND
To overcome cancer is not only still an immense medical task but also an

increasing interdisciplinary task. The main aim of investigating causality is to
improve prevention. To achieve this, computer supported population-based cancer
registries form an important foundation.  They improve methodical founded cancer
research providing the possibility to manage huge and differentiated data about
cancer diseases, death and complementary health-related and environmental data
(Jensen et al., 1991). Besides, they offer new chances and methods to support
epidemiological research for monitoring the development of diseases, especially
cancer, by modern analysis and database technology (Appelrath et al., 1994) and
appropriate interactive visualisation mechanisms.

Explorative analysis of cancer data
Indispensable for modern health reports are descriptive epidemiological stud-

ies used to evaluate the data.  Descriptive epidemiology is population-based and not
related to individual cases. It deals with the occurrence of diseases, their respective
accumulations, especially their spatial and/or temporal distributions in comparison
to standardised populations. A continuous description of the development of cancer
diseases in the population depends on an operating epidemiological cancer registry
and is based on the periodical computation of quantified indicators.  Indicators like
mortality describe the health state of the population and are strongly related to the
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