
  
 
 
 
PhD Lecture 
 
In partial fulfillment of the terms for obtaining the PhD degree, Nurefsan Gür will give a lecture on the following 
subject: 
 

Modeling, Annotating, and Querying Geo-Semantic Data Warehouses  
on Thursday 16th of April 2020, 13:00, at Microsoft Teams, please send a mail to torp@cs.aau.dk if you want to 

join the defense.  

 
Abstract: 
Due to recent advances in Semantic Web (SW) technologies and world-wide movement on publishing Linked 
Open Data (LOD) by following a set of principles on the SW, many governmental organizations and public 
agencies have been publishing large volumes of geospatial data on the SW. This large amount of spatial data 
on the SW yields a need for advanced analysis. In the traditional database world, data warehouses and On-
Line Analytical Processing (OLAP) is proven to be a well-constructed and efficient way of storing and querying 
massive amounts of data with advanced analytical perspectives. Current state-of-the-art SW technologies 
support only multi-dimensional annotation of data warehouses and querying with traditional OLAP operators 
over non-spatial data. To reveal new perspectives over SW data, it is important to utilize the spatial information 
of the data sets being published, while modeling and querying the (SW) data warehouses. Even though there 
are many studies around the geospatial SW, none of them addresses the multidimensional aspects of spatial 
data being published or support querying with spatial OLAP (SOLAP) operators. We believe a large number 
of spatial data sets on the SW can be utilized with their full potential by addressing the lack of methods, tools, 
and applications of spatial data warehouses on the SW. Therefore the thesis addresses several challenges 
related to geo-semantic data warehouses to model, query, and derive analytical perspectives over a huge 
amount of geo-semantic data with SOLAP operators and spatial multidimensional enrichment of SW data. 
 
This thesis first presents the best practices for publishing Danish governmental data sets from agricultural, 
spatial, and business domains on the SW as an initial effort to publish open governmental data as Linked Open 
Data in Denmark. The results establish a promising basis for geo-semantic data warehouses, as aggregate 
queries are fundamental in multi-dimensional models and in data warehousing. Next, the thesis proposes a 
multi-dimensional cube vocabulary for SOLAP - QB4SOLAP as an initial step of a foundation for geo-semantic 
data warehouses. Spatial multi-dimensional annotation of RDF data with QB4SOLAP overcomes several 
limitations of spatial analytical querying of SW data with a set of SOLAP operators (e.g., s-roll-up and s-slice), 
where SOLAP operators reveal new analytical perspectives to the users. SOLAP operators create a dynamic 
interpretation of the multi-dimensional concepts (i.e., dynamic spatial hierarchy) by employing spatial functions 
(e.g., distance) or topological relations (e.g., within). Due to the fact that data warehouse queries typically 
involve nesting of SOLAP operators, which makes it almost impossible for non-SW-experts to formulate nested 
SOLAP queries in native RDF query language (SPARQL), the thesis proposes algorithms for translating 
individual and nested SOLAP queries from high-level multi-dimensional expressions into SPARQL query 
syntax. Finally, the thesis addresses the lacking automated methods for spatial multi-dimensional annotations 
on the Semantic Web and proposes an enrichment framework namely RDF2SOLAP to enrich the existing RDF 
data cubes. The thesis proposes a set of hierarchical enrichment algorithms and a set of factual enrichment 
algorithms within the scope of the RDF2SOLAP enrichment process. 

Members of the assessment committee are Associate Professor Kristian Torp, Aalborg University, Professor 
Lars Harrie, Lund University, and Researcher Dr. Sandro Bimonte, National Research Institute of Science and 
Technology for Environment and Agriculture (IRSTEA), France. Professor Torben Bach Pedersen and 
Professor Katja Hose and Professor Esteban Zimányi are Nurefsan Gür's supervisors. Moderator Associate 
Professor Christian ThomsenAll interested parties are welcome.  
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