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Abstract 

This paper deals with a practical solution for finding and integrating information from 
the Web. Since some of the ideas of our BUSTER system are already known we focus on 
two issues: we introduce the Comprehensive Source Description (CSD), a necessary de-
scription for information sources that allows extra services such as integration or transla-
tion and a new feature that allows a combined search for concepts at a certain location, 
introducing the concept@location query. We provide an example for better understand-
ing and discuss the results. 

1. Introduction 

Over the last decade, several approaches with regard to intelligent information inte-
gration have been proposed (e.g. Ontobroker, PICSEL, BUSTER (Wache et al. 
2001)). Some of these systems use ontologies for the integration of heterogeneous 
data sources. Lately, this approach has been widely accepted (Grüninger/Uschold 
2002). The Bremen University Semantic Translator for Enhanced Retrieval  
(BUSTER) is a middleware for semantic data integration which uses ontologies for 
data integration. 

A prototypical system was developed at the Center for Computing Technologies 
at the University of Bremen. This system consists of two parts: BUSTER/Q, a tool 
for intelligent information retrieval, and BUSTER/SI, a tool for the semantic integra-
tion of heterogeneous data sources. Both tools can be integrated into an infrastruc-
ture of distributed geoservices such as the GDI NRW (Kuhn et al. 2000). The focus 
of this paper will be BUSTER/Q, the information retrieval service. 

BUSTER/Q offers a tool to manage and select geodata sources and geoservices 
suitable for specific tasks and purposes. To fulfil this task, BUSTER/Q has to have 
access to detailed descriptions of the data sources and services. Such detailed meta-
data are made available in the form of Comprehensive Source Descriptions (CSD). 
The CSD of an individual data source or service is stored at the site of the data 
source or service, and formalized in XML/RDF format. Through an automatic re-
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trieval mechanism, the individual CSDs are collected in regular time intervals and 
integrated into the BUSTER/Q CSD database. 

BUSTER/Q supports integrated queries of the type concept@location. It allows a 
user to search for data sources and services that are relevant with respect to termino-
logical criteria as well as to a geographic target location. Such queries are possible 
because the CSD metadata are based on formalized terminological ontologies and 
qualitative spatial models that can be used by the terminological and spatial reason-
ing tools integrated in the BUSTER/Q system. In the following, we will give a brief 
presentation of the main features of the BUSTER/Q system, namely the CSD meta-
data and the terminological and spatial queries. 

2. The Comprehensive Source Description 

Metadata are used to describe the relevant properties of data sources and services. 
To formalize metadata, we have to find an appropriate description language. Over 
the last decade, numerous meta data formats have emerged. Well-known examples 
are the Dublin Core, or the ISO/TC211 standards. A good overview about existing 
meta information systems can be found in (Visser et al. 2001). Since we are not de-
pendent on any specific domain, in fact we would like to use a general way to de-
scribe the data, we decided to use the Dublin Core Element Set, version 1.1 as a de 
facto basis for our CSD. The definitions utilize a formal standard for the description 
of metadata elements. The authors claim that the formalization helps to improve con-
sistency with other metadata communities and enhances the clarity, scope, and inter-
nal consistency of the Dublin Core metadata element definitions. 

However, some of the given elements are not sophisticated enough with regard to 
expressiveness (e.g. relation element) or lack formal semantics (e.g. description ele-
ment). Thus, there is a need for additional qualifiers for those elements, which are 
described in a language that provides formal semantics (e.g. DAML, OIL, SHIQ). 
We can use this kind of description logics to encode additional features. We use the 
RDF(S) syntax if possible to ensure a wide acceptance with respect to accessibility 
and usability. Please note that the expressiveness of RDF(S) is sometimes not 
enough. We then refer to explicit ontologies available on the WWW. The following 
elements are refined for our CSD: 
��Coverage: Since there is no further distinction between spatial and temporal cov-

erage, this element has to be refined. 
o Spatial: The recommended best practice from DCMI is to select a value from a 

controlled vocabulary. Where appropriate, place names or time periods should 
be used in preference to numeric identifiers such as sets of coordinates or date 
ranges. As controlled vocabularies for place names, the DCMI recommends the 
usage of place name lists, or gazetteers, such as the TGN (GETTY Thesaurus 
of Geographic Names, see http://shiva.pub.getty.edu/ tgn_browser/). As de-
scribed below, we use formalized place name structures, which are an extended 
and improved form of gazetteers, to specify the spatial coverage in a CSD 
metadata set. 

Copyright © IGU/ISEP, Wien 2002. ISBN: 3-9500036-7-3



 

 

95

o Temporal: The recommend best practice here is to use one of the two follow-
ing encoding schemes: DCMI Period, a specification of the limits of a time in-
terval, and W3C-DTF, the W3C encoding rules for dates and times - a profile 
based on ISO 8601 (see also: http://www.w3.org/ TR/NOTE-datetime). We use 
the latter since the main reason to have this CSD is to describe information 
sources on the WWW. 

o Description: Description may include but is not limited to: an abstract, table of 
contents, reference to a graphical representation of content or a free-text ac-
count of the content. The semantics of this kind of representation are limited 
with regards to machine readable meaning of the content. Hence, we restrict the 
description to a formal description logic, namely DAML+OIL or SHIQ. The 
vocabulary used to describe this A-Boxes has to be one of the vocabularies 
used in the "relation" element. For digital maps, Schlieder & sd „intelligent 
thumbnails“, i.e. machine-readable indices of the spatially referenced thematic 
content of digital maps.  

��Relation: The qualifiers that refine the relation element as recommended by DCMI 
are limited. We need to extend these qualifiers by references that also point to on-
tologies, gazetteers or thesauri. A relation is described as an XML name space de-
scribing the URI of the corresponding vocabulary and a prefix to mark terms from 
this vocabulary. 

��Subject: The qualifiers recommended by DCMI for the subject element contain 
common lists of keyword from various sources (e.g. the Library of Congress Sub-
ject Headings, Medical Subject Headings, Universal Decimal Classification). In 
BUSTER, we use the subject element accordingly, it remains a list of significant 
keywords to describe the information source but the keywords have to be chosen 
from a controlled vocabulary referred by the relation element. 

��Rights: Despite the intellectual property rights we also have to consider access 
rights for special user groups. In the moment, there is no further specification. 
Figure 1 shows an extract from a typical CSD, a CSD for a data set concerning 

land use in Lower-Saxony, Germany in this particular case. We only show the rele-
vant parts according to the refined elements mentioned above. The subject contains 
links to a "topic-area" described in the general CSD ontology and some concepts 
concerning the content of the topic-area described in the GEMET ontology. The "de-
scription" element consists of two additional properties of that information source (a) 
the fact the data set consist of a Bessel-ellipsoid from 1841, which is described in a 
geodesic ontology, and (b) the meaning of the attributes of the underlying relational 
table. One might think that this is additional modelling effort for no good reason but 
we are now able to enable additional services such as automatic translation processes 
between catalogue systems as described in (Visser et al. 2002). 

 

Copyright © IGU/ISEP, Wien 2002. ISBN: 3-9500036-7-3



 

 

96

Figure 1: Extract of a typical Comprehensive Source Description (CSD) 

3. Queries 

Once an information source has been annotated with all the information needed, 
complex queries can be made to the BUSTER\Q system. BUSTER\Q is based on 
terminological ontologies that have been modelled in advance. The system allows 
two different types of queries, a terminological and a spatial query. We introduced 
the query concept@location however, it is possible to submit a terminological query 
alone without spending time on the spatial part. Also it is possible to submit a spatial 
query on its own. 

3.1. Terminological Queries 

The terminological query can be divided into two parts, namely a simple concept 
query and a defined concept query. 
Simple Concept Query. The user chooses one terminology (ontology) depending on 
active domain, e.g. "installation supplies". These terminologies are registered at the 
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BUSTER server. The user can then select on one of the concepts of the taxonomy 
that fits his query best (e.g. "installation pipe"). The BUSTER server receives the 
query and integrates the known terminologies for the current domain by loading 
them into the connected reasoner. This is possible, because every terminology is an-
notated with a common vocabulary. After re-classification, all sub-concepts (chil-
dren) of the query concepts form the result. 

Defined Concept Query. According to the domain, the user chooses a query-
template provided by the BUSTER server. This template contains attributes (slots) 
and values (filler) from the common vocabulary. The user-interface is ontology-
driven, which simply means that the available attributes and fillers are automatically 
loaded and presented dynamically. This way the user can't make a mistake, e.g. using 
unknown terms. The user defines his query by selecting reasonable values for the 
given attributes. 'Yes' specifies the occurrence of the related filler, 'no' prohibits the 
occurrence and 'n/a' is chosen, if the value does not matter. Suppose the user is inter-
ested in information about installation supplies but he does not know the name of the 
concept he is after. He chooses an appropriate query-template, which provides at-
tributes and values for the definition of installation supplies. Assume the user is in-
terested in devices containing a PT-100 temperature sensor (a sensor used quite often 
for various purposes). Unless he knows the numerous products or product classes 
from official product catalogue systems such as ETIM or ECLASS, he won’t be able 
to find the information. He can ask BUSTER\Q by selecting “Ausführung” and 
chooses the filler “PT_100-Fuehler”. The filled query-template is then translated into 
a logical term. During the query process all CSDs related to the current domain are 
parsed for the subject-tag. Each subject references to a namespace, which points to 
an ontology that contains a concept description of the subject term. These ontologies 
are then downloaded from ontology servers available on the WWW, are merged with 
the defined concept query and transferred into available inference machines. After 
re-classification, all sub-concepts (children) of the query concepts form the result. In 
our case BUSTER\Q comes back with the result containing 
“ECLASS_Thermometer” and “ETIM_Temperaturfuehler”. Please note that these 
two concepts are from different catalogues systems. 

In case of a simple concept query, the user has to choose a specific terminology. 
This makes the query simpler to understand for a user, but it assumes that the user 
knows at least one terminology or concept from the hierarchy. Simple concept que-
ries are fast, but not always expressive enough. To overcome these problems one 
could use the defined concept query. On the base of the given common vocabulary 
the user is able to define a concept that fits his vision of a concrete concept. A de-
fined query is more complex to build, but it is much more unrestricted. 

3.2. Spatial Queries 

A user-friendly and, from a cognitive perspective, sound method to express spatial 
queries is the use of place names. In the CSD, we use place names to specify the spa-
tial coverage of a data source or service. 
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Place names are typically organized in gazetteers like the Getty Thesaurus of 
Geographic Names mentioned above. Gazetteers encode information about the loca-
tion (geographic footprint) a name refers to (Hill 2000; Rieckert 1999). Although 
this information is limited in scope and precision, it permits to process queries with 
place names for which there exists no exact match. If none of the CSDs contains a 
match for, say, an information source containing land use information about the 
county of Lüneburg (landcover@niedersachsen), the spatial reasoning component 
would search for place names of neighboring states, or for place names of adminis-
trative units and other places that are part of Niedersachsen or the neighboring states 
(figure 2). Traditional gazetteers possess only poor spatial reasoning capabilities be-
cause of the simple spatial encoding they use. To overcome this limitation, 
(Schlieder et al. 2001) proposed an extension to gazetteers in the form of place name 
structures based on qualitative spatial models. 

These models use 
graph representations of 
hierarchically organized 
polygonal tessellations 
for defining the geo-
graphic footprints of 
place names. It turns out 
that despite the more so-
phisticated footprint rep-
resentation that is possi-
ble with such qualitative 
spatial models, the spa-
tial encoding is still very 
efficient. As a result, 
the models themselves 
as well a indices based 
on these models, like 
the intelligent thumbnails mentioned above, remain small in size. 

For most geographic areas several systems of place names may coexist. Many of 
them are constructed in an ad hoc fashion such as the names a company uses to des-
ignate its marketing areas. Typically, ad hoc place names are defined in terms of 
known entities such as administrative units or ZIP code areas, that is, with respect to 
a reference tessellation acting as spatial model (Vögele/Schlieder 2002). A simple 
observation permits to further enhance the flexibility of spatial queries: Whereas 
only few different spatial models are in use, the number of customized place name 
structures based on them is virtually unlimited. As a consequence, it is possible to 
translate between many different place name structures for the same geographic area 
if only a few spatial models are translated one into another. This is the approach cho-
sen for BUSTER/Q where, analogous to the selection of a terminological domain 
ontology, the user is able to select one out of a number of place name structures, 
based on which he can specify a spatial query. By selecting a place name, the user 
defines the target area of the spatial query. The spatial reasoning module integrated 

Fig. 2: Example for a defined concept and spatial query 
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in BUSTER/Q evaluates the query and computes a list of place names that are spa-
tially relevant to the target place name. Spatial relevance is computed based on a 
combined evaluation of partonomic and neighborhood relations between place 
names. The result is a weighted list of spatially relevant place names. 

3.3. Combined Spatio-Terminological Queries 

In the current version of the BUSTER\Q system, combined spatio-terminological 
queries are implemented as a sequential interaction of two filters. First, the CSD da-
tabase is queried using the list of relevant concepts computed by the terminological 
reasoner. Then, the list of spatially relevant place names computed by the spatial rea-
soner is applied to the result-set of the first query.  

The overall result is a 
weighted list of all data 
sources and services that 
match both the termino-
logical and the spatial 
query. Figure 3 shows the 
result of our combined 
query example. The data 
source found is an excel 
sheet with data classified 
by the Corine land cover 
nomenclature (EEA 1997-
1999). Relevant informa-
tion as well as applicable 
services from the re-
trieved CSD are pre-
sented. As for the additional service, the user can choose the context translation from 
Corine to ATKIS (AdV 1998). 

4. Conclusion 

We proposed a practical solution for finding information sources that have been an-
notated with metadata and offering additional services for processing the underlying 
data. We introduced the Comprehensive Source Description (CSD), a necessary de-
scription for information sources that allows extra services such as integration or 
translation. We also proposed a new feature that allows a combined search for con-
cepts at a certain location, introducing the concept@location query. With our pro-
posed practical solution we argue that system interoperability is now feasible. The 
CSDs are flexible enough to annotate information sources providing additional 
knowledge to offer extra services. One important extra service could be a translation 
between different catalogue systems, which we already implemented and introduced 
elsewhere (Neumann et al. 2001). A definite drawback is the fact that there is an ad-
ditional modeling effort. We think that there is a need for automatic annotation fa-

Fig. 3: Result for a defined and spatial query 
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cilities. Promising new approaches are Text-To-Onto (Maedche/Staab 2001) or the 
MESA tool (Wache et al. 1999) for the construction of ontologies. The open archi-
tecture of our approach allows the use of additional mediators such as the Feature 
Manipulation Engine or MECOTA (Wache 1999). 
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