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This thesis deals with topics at the intersection of logic and database theory and focuses on an 
algorithmic procedure called the chase. This procedure is studied in connection with ontology- 
mediated query answering under existential rules (also called tuple-generating dependencies). 
Surprisingly its usefulness does not end there. The chase, as it often turns out, reveals its 
universality whenever the object of research is homomorphically closed. 

 
 
Following [A], the chase [20] is a fundamental algorithm, or rather a family of thereof, utilized to 
tackle a variety of problems concerning the existential rules (TGDs) [11]. A non-comprehensive list 
includes query entailment problems over ontologies constructed from TGDs [2, 8, 17], and more 
specialized versions including querying over probabilistic databases [21] or under database views 
[18]. Moreover, the chase is used in checking query containment under TGDs [4, 20] and 
computing data-exchange solutions [12] contexts. Research regarding existential rules delivers not 
only theoretical results but also actual implementations and studies of performance (see for 
examples [6, 23]). Finally, what witnesses the universality of the chase is the fact that it can be used 
to obtain results in topics unrelated to existential rules, such as the query determinacy problem [D, 
E, F]. 

 
 
In essence, the nature of the algorithmic aspect of the chase is surprisingly straightforward. When 
supplied with a database D and a rule set R, the chase tries to satisfy the rules by introducing new 
free elements to the structure and saturating them with necessary information. The result of such 
procedure is a universal model [10] — a model of the ontology that can be homomorphically 
mapped into any other one. This allows for deciding query entailment of homomorphically closed 
queries [7] by simply querying the chase. Unfortunately, in general, query entailment under 
existential rules is undecidable, resulting in a long line of research trying to identify decidable 
fragments of the formalism studying chase termination, restrictions of universal models, and various 
semantic and syntactic restrictions of rule sets [A, B, C]. 


