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1 Description

Reasoning with existential rules is a well-established research area in KR that has
increasingly become more relevant in recent years [1–4, 9, 16, 21]. In this research area,
reasoning operates with two different types of formulas: facts and (existential) rules.
The latter are formulas of the following form.

∀®x, ®y. (β[®x, ®y] → ∃ ®w.η[®x, ®w]
)

In the above, ®x, ®y, and ®w are pairwise disjoint lists of variables; β and η are non-empty
conjunctions of atoms; and x, y ∈ ®x.

In this tutorial, we discuss the terminating fragment of existential rules. That is,
the fragment of this language for which the chase—a sound and complete, bottom-up
reasoning procedure—is guaranteed to terminate. We propose the use of terminating
rule languages to encode complex reasoning algorithms in a declarative way [8]. This
approach—which follows the classical slogan “Algorithm=Logic +Control”—promises
to turn high-level specifications of logical calculi as systems of inference rules into
declarative rule-based models that can be executed on state-of-the-art rule engines.
Finally, we present VLog [5, 22], an efficient implementation of the chase and show, in
a hands-on session, how to use this tool to implement simple reasoning calculi.

2 Proposed Length of the Tutorial

Half a day.

3 Outline

The tutorial consists of two different parts where we (A) formally introduce the ter-
minating fragment of existential rules and (B) show how to use VLog to implement
reasoning algorithms in a hands-on session.



A. Introduction to Existential Rules. In this part of the tutorial, which will take around
two hours, we introduce existential rules and some prominent decidable fragments of
this language. Namely, we present the following topics.
1. We start with a general introduction of the syntax and semantics of the existential

rule fragment.
2. We show that reasoning with existential rules is undecidable.
3. We present different variants of the chase algorithm—a sound and complete, albeit

non-terminating, reasoning procedure for existential rules.
4. We show that we cannot decide chase termination.
5. We present some acyclicity notions; that is, some sufficient conditions that guarantee

termination of the chase. For instance, we present model-faithful acyclicity (MFA)
[9] and restricted model-faithful acyclicity (RMFA) [6].

6. We discuss the complexity of reasoning with acyclicity notions. That is, we discuss
the complexity of checking whether a rule set is (R)MFA and the complexity of
reasoning with (R)MFA rule sets.

7. We discuss the complexity of reasoning with Datalog rule sets; that is, existential
rule sets that do not contain any existential quantifiers.

8. We present and study the complexity of Datalog(S)—an extension of Datalog that
allows for the use of set constructors.

9. We discuss some results that show how Datalog(S) rule sets can be translated into
existential rule sets with a terminating chase that preserve fact-entailment.

B. The Rule-Engine VLog. In this part of the tutorial, which will take around one
hour, we show how to encoding logical calculi using rule based languages and how to
implement these using VLog. Namely, we discuss the following topics.
1. We briefly present the DL languages EL and ALC.
2. We discuss how to encode an existing consequence-based procedure for EL [11]

using a fixed Datalog rule set.
3. We discuss why we cannot encode such a procedure forALC using a fixed Datalog

rule set. Indeed, this is the cases because of the complexity properties of these two
languages.

4. We discuss how to encode an existing consequence-based procedure for ALC [10]
using a fixed Datalog(S) rule set.

5. In a hands-on session, we discuss how to implement the encodings presented in (2)
and (4) using the rule engine VLog.

6. We informally discuss how we can implement other existing reasoning algorithms
using our approach.

4 Potential Target Audience and Prerequisite Knowledge

We believe that this tutorial can be potentially interesting to a large audience within the
KR community, since we describe an elegant way to implement reasoning algorithms
using rule-based languages.

In order tomake themost of the tutorial, it is convenient to be familiar with first-order
logic. Nevertheless, this is not absolutely unnecessary as we will present the syntax and
semantics of existential rules in A.1.



5 Brief Resume of the Authors

Note that the presenters have expertise in the theoretical study of existential rules [6, 7,
9, 12–20] as well as in the implementation of rule based-reasoners [5, 22, 23]. Also, at
least two of the authors will present the tutorial at the conference if it gets accepted.
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