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Abstract. The Grapple Derivation Rule (GDR) language is a rule language that 

is used to interlink, integrate, and enrich user data from multiple distributed 

user data repositories as well as data published as Linked Data on the Web 

(such as DBpedia and GeoNames). To demonstrate this, we have applied GDR 

in the Grapple User Modeling Framework (GUMF) – a framework that 

facilitates the brokerage of user profile information and user model 

representations for adaptive systems – to leverage user data for the purpose of 

personalization in e-learning systems. 

1   Introduction  

Adaptation and personalization become important features offered by today’s Web 

applications and services. To be able to provide such personalized and adapted 

contents and services, these applications explicitly or implicitly collect data about 

their users and their behavior, and thus build up user profiles. Furthermore, these Web 

applications are becoming increasingly connected. This creates the interesting 

challenge of performing user modeling and personalization across application 

boundaries. It requires approaches allowing various Web applications to exchange, 

reuse, interlink, and integrate user data. We also observe that there is a growing effort 

to make data interlinked and freely available and accessible on the Web following the 

principles of Linked Data1. This data is typically published as RDF (c.f. http://www. 

w3.org/RDF) and accessible through a SPARQL (c.f. http://www.w3.org/TR/rdf-

sparql-query) endpoint. This effort opens opportunities to unlock a huge potential of 

background data, to complement and enhance the user data. By reusing this 

interlinked data (such as DBpedia2 and GeoNames3), various relationships between 

user data can now be derived and discovered, and thus make user data more 

meaningful and richer. This opens opportunities for Web applications to provide 

                                                             
1 http://www.w3.org/DesignIssues/LinkedData .html 
2 http://dbpedia.org/ 
3 http://geonames.org/ 
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better adaptation and personalization to their users as they have more knowledge 

about the users. 

In this paper we demonstrate the Grapple Derivation Rule (GDR) language [1] that 

allows for the integration of user data from multiple logically distributed user data 

repositories and background data published as Linked Data on the Web. The 

important features that GDR has are the following: (1) It provides the basis for 

reasoning over distributed user data. (2) It offers a view-based query mechanism to 

the applications. (3) It allows the user data to be extended and enriched using other 

user data repositories and Linked Data available on the Web. (4) It gives a flexible 

way of integrating, interlinking, and enriching user data. To this end, we have 

integrated GDR into GUMF [2] in the context of the GRAPPLE project4 to enable the 

client applications to create flexible, rule-based plug-ins for leveraging user data that 

go beyond the features of RuleML [3] or SWRL [4].  

2   GDR  

In human-readable syntax, a GDR rule has the form: a !  c, where a and c are the 

antecedent and consequent of the rule, respectively, and where a is a conjunction of 

premises written as p1 ! ...  ! pn. The premises of a GDR rule are classified into two 

types: dataspace premises and external source premises. A dataspace premise 

describes conditions over a Grapple dataspace [2], e.g. a user data repository, in the 

form of a pattern-based Grapple Query [2]. This will provide higher-level abstraction 

of the condition definition in the premise. An external source premise specifies 

conditions in the form of basic graph patterns over an external data source, e.g. 

background knowledge, accessible through its SPARQL endpoint. As each Grapple 

dataspace has its own SPARQL endpoint, it is also possible to define an external 

source premise over a Grapple dataspace. The consequent describes knowledge 

modeled as Grapple statements that will be derived if all the premises hold.  

Let us consider a simple example of using GDR to enrich user data. Suppose an 

adaptive application wants to select the language in which it presents pages to its user 

based on the country where the user lives. Unfortunately, the application has only 

information about the city where the user lives in her user profile. To address this, the 

administrator of the application defines a GDR rule as depicted in Figure 1 over the 

application’s own data space and background knowledge. This rule specifies that if 

the name of the city where a user lives is cityName and the city is located in a country 

with name countryName, then the name of the country where the user lives is 

countryName. The relation between city and country can be discovered by exploiting 

knowledge available in an external data source, namely, GeoNames. The rule not only 

reasons over the user data that the application has, but also extends and enriches it 

with knowledge from external data sources. It also provides a view-based query 

mechanism to the application, as the user’s country information is dynamically 

computed and available from another external data source. With this rule language, 

applications can easily integrate user data from other applications they have access to, 

                                                             
4 http://www.grapple-project.org/ 
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or add external data sources, by modifying the rules without changing the 

applications. Thus, it provides flexibility to the administrators of adaptive 

applications. 

 

 
 

Fig. 1 An Example of a GDR Rule in XML Syntax (partial view) 

3   Demonstration Overview 

Our demonstration showcases the functionality of GDR in integrating, interlinking, 

and enriching user data. For this, we use the GDR implementation that has been 

integrated into GUMF, as part of the research performed in the EU project 

GRAPPLE. In the demonstration, we will: (1) show how GDR is used for the 

integration between distributed user data, (2) demonstrate the enrichment of user data 

with data published as Linked Data on the Web, (3) showcase the view-based query 

mechanism offered by GDR, and (4) demonstrate the flexibility that GDR offers in 

integrating, interlinking, and enriching user data.  
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