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The annual EPCL Workshop provides a set of presentations of doctoral candidates on the state-of-
the-art in their specific area of interest; they present the research questions which they would like to
address in their PhD thesis, and report on initial results, techniques, and methods which they intend
to apply.
During the PhD workshop, members of each doctoral candidate’s advisory board will be present to
discuss, refine and, if needed, readjust the PhD projects. Other doctoral candidates, researches from
the partner universities as well as staff from the associated partners may attend the PhD workshop.
Furthermore, this workshop provides a set of research talks in specialized topics, covering the main
areas within Computational Logic.
In 2014, the annual EPCL Workshop takes place at TU Dresden. Lecturers are Alessandro Artale,
Roman Kontchakov, João Leite, Serena Villata, Dmitriy Zheleznyakov.

Research Talks

Temporal Description Logic for Ontology-Based Data Access
Alessandro Artale
Free University of Bozen-Bolzano, Italy
http://www.inf.unibz.it/~artale/

This talk discusses ontology-based data access where temporal data is timestamped with validity
time and ontologies are capable of expressing temporal conceptual models. To this end, we present a
temporal description logic, TQL, that extends the standard ontology language OWL 2 QL by providing
basic means for temporal conceptual modelling and ensures first-order rewritability of conjunctive
queries for suitably defined data instances with validity time. We also present new open research
scenarios where the ontology languages can be extended with various combinations of temporal
operators.

The Price of Query Rewriting in OBDA
Roman Kontchakov
Birkbeck University of London, UK
http://www.dcs.bbk.ac.uk/~roman/

We give a solution to the succinctness problem for the size of first-order rewritings of conjunctive
queries in OBDA with ontology languages such as OWL2QL, linear Datalog+/- and sticky Datalog
+/-. We show that positive existential and nonrecursive datalog rewritings, which do not use extra
non-logical symbols (except for intensional predicates in the case of datalog rewritings), suffer an ex-
ponential blowup in the worst case, while first-order rewritings can grow superpolynomially unless NP
is included in P/poly. We also prove that nonrecursive datalog rewritings are in general exponentially
more succinct than positive existential rewritings, while first-order rewritings can be superpolynomially
more succinct than positive existential rewritings. On the other hand, we construct polynomial-size
positive existential and nonrecursive datalog rewritings under the assumption that any data instance
contains two fixed constants.
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Social Abstract Argumentation
João Leite
Universidade Nova de Lisboa, Portugal
http://centria.di.fct.unl.pt/~jleite/

In this talk, we present Social Abstract Argumentation - an extension of Dung’s Abstract Argumen-
tation Frameworks that incorporates social voting - which lays the theoretical foundations for a class
of Web 2.0 online debating systems with formal backbones and semantics. According to Social Ab-
stract Argumentation, online users, or agents, can propose new arguments, attack relations between
arguments, or simply cast pro and con votes on both arguments and attacks. The semantics of
Social Abstract Argumentation characterizes the outcome of such debates, defining a notion of social
strength for arguments, which takes both the debate structure and the votes into account. In this
talk, we will discuss the theoretical foundations of Social Abstract Argumentation and present some
recent results which support the efficient computation of social debate outcomes.

Argumentation meets Natural Language Processing: results achieved and
open challenges
Serena Villata
INRIA Sophia Antipolis, France
http://www-sop.inria.fr/members/Serena.Villata

In this talk I will present existing approaches coupling Argumentation Theory and Natural Language
Processing, and then I will present our contributions in that area, highlighting the remaining open
challenges. In order to cut in on a debate on the web, the participants need first to evaluate the
opinions of the other users to detect whether they are in favor or against the debated issue. Bipolar
argumentation proposes algorithms and semantics to evaluate the set of accepted arguments, given
the support and the attack relations among them. Two main problems arise. First, an automated
framework to detect the relations among the arguments represented by the natural language formula-
tion of the users’ opinions is needed. Our talk addresses this open issue by proposing and evaluating
the use of natural language techniques to identify the arguments and their relations. In particular, we
adopt the textual entailment approach, a generic framework for applied semantics, where linguistic
objects are mapped by means of semantic inferences at a textual level. Textual entailment is then
coupled together with an abstract bipolar argumentation system which allows to identify the argu-
ments that are accepted in the considered online debate. Second, we address the problem of studying
and comparing the different proposals put forward for modeling the support relation. The emerg-
ing scenario shows that there is not a unique interpretation of the support relation. In particular,
different combinations of additional attacks among the arguments involved in a support relation are
proposed. We provide a natural language account of the notion of support based on online debates,
by discussing and evaluating the support relation among arguments with respect to the more specific
notion of textual entailment in the natural language processing field.

On Controlled-Query Evaluation in Ontology-Based Information System
Dmitriy Zheleznyakov
University of Oxford, UK
http://www.cs.ox.ac.uk/people/dmitriy.zheleznyakov/

We study confidentiality enforcement in ontologies under the Controlled Query Evaluation (CQE)
framework. In a CQE system, a policy specifies the sensitive information, and a censor ensures that
answers to user’s queries that could violate the policy are not returned. Our goal is the design
of optimal CQE algorithms, which ensure confidentiality while maximising access to information.
We study two natural classes of censors that can be realised using existing infrastructure for query
answering and propose optimal CQE algorithms for the standardised profiles of the ontology language
OWL 2.

Lectures
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Ontology-Based Data Access (OBDA)
Roman Kontchakov
Birkbeck University of London, UK
http://www.dcs.bbk.ac.uk/~roman/

In the Ontology-Based Data Access paradigm, an ontology gives the user a high-level unified view
of multiple data sources (relational databases, triple stores, etc.) and enriches incomplete data with
background knowledge. OBDA is widely believed to be a key to the new generation of information
systems on the Web. In this lecture we discuss the problem of conjunctive query answering over
ontologies, identify ontology languages suitable for OBDA and outline approaches to query answering
based on rewriting, materialisation and partial materialisation.

Using Argumentation to Reason about Trust
Serena Villata
INRIA Sophia Antipolis, France
http://www-sop.inria.fr/members/Serena.Villata

This lecture describes some of recent work on using argumentation to handle information about trust.
I first discuss the importance of trust in computer science in general and in multi-agent systems in
particular. I then describe the setting of existing work using argumentation theory to reason about
trust, situating it within the broad area of work on trust.

Applying Semantic Technologies to Big Data Problems
Dmitriy Zheleznyakov
University of Oxford, UK
http://www.cs.ox.ac.uk/people/dmitriy.zheleznyakov/

The growth of available information sources in enterprises requires new efficient methods for data
access by domain experts whose ability to understand and analyse data is in the core of making business
decisions. In this talk we consider these new challenges and discuss how semantic technologies can
help in solving the data access problem. Particular focus will be on a practical use of semantic
technologies enabling end-user access to enterprise Big Data. This will be illustrated on the Optque
Solution for Ontology-Bases Data Access in enterprises.

Status Vorträge

Conditionals in Human Reasoning
Emmanuelle-Anna Dietz
Dresden University of Technology, Germany
http://www.wv.inf.tu-dresden.de/People/Dietz.html

At first glance, human psychology appears to be sometimes quite irrational and seems to have no
strong link to logic. One might conclude that it would be an impossible task to formalize humans
reasoning processes. However, Cognitive Science, an interdisciplinary research field, attempts to
undermine this paradigm by trying to recognize, understand and simulate human reasoning patterns.
The approaches of Computer Science, in particular in the field of Artificial Intelligence, can be useful
in the conceptualization and formalization of human reasoning as their techniques are precise and
systematic. In contrast to theoretical approaches, Artificial Intelligence aims at being flexible enough
to implement dynamic frameworks including complex learning algorithms. On the other hand, findings
from Cognitive Science can improve the efficiency of intelligent systems.
The overall goal of my dissertation is to set up a computational logic framework that adequately
reflects the non-monotonic nature of human behavior with respect to reasoning with conditionals.
In the presentation I will discuss some related work which includes (Weak) Completion Semantics,
three-valued  Lukasiewicz Logic and Well-founded Semantics. Finally, I will provide some formalized
human reasoning tasks from psychology and present my contributions so far.
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SAT Encodings of Finite Constraint Satisfaction Problems
Van-Hau Nguyen
Dresden University of Technology, Germany
http://www.wv.inf.tu-dresden.de/People/Van.html

Solving constraint satisfaction problems (CSPs) through Boolean satisfiability problem (SAT) has
become an appealing approach in computer science since the last decade for tackling a large number
of problems, ranging from artificial intelligence to hardware design and verification.
On the one hand, an increasing number of practical applications in computer science, which can be
expressed as CSPs. On the other hand, in order to benefit from the tremendous recent advances in
efficiency of SAT solvers, one first must encode an original problems to a SAT formula. The SAT
encoding should not only be easily generated, but should also be effectively processed by SAT solvers.
However, encoding a CSP to SAT is currently regarded more of an art than a science, and choosing an
appropriate SAT encoding is regarded as important as choosing an algorithm. Moreover, it is much
easier and more efficient to benefit from highly optimized SAT solvers than developing specialized
CSP tools from scratch. Therefore, finding appropriate encodings of CSPs into SAT instances is
considered as one of the most fascinating challenges in SAT solving.
The aim of this talk is to give an overview of state-of-the-art SAT encodings of finite CSPs, and
to discuss the strengths and the weaknesses of each presented SAT encoding. The talk also shows
several research contributions made so far, in particular, new SAT encodings of finite CSPs as well as
several guidelines on how to choose an appropriate SAT encoding for specific finite CSPs in such a
way that state-of-the-art SAT solvers can deal with resulting SAT instances effectively and efficiently.

Automatic Construction of Implication Theories for Mathematical Domains
Artem Revenko
Dresden University of Technology, Germany
http://www.wv.inf.tu-dresden.de/People/Dietz.html

In this talk we consider automation of constructing implicative dependencies between mathematical
instances. For this purpose a robust active learning technique called Attribute Exploration is used.
The technique collects object–attribute pairs from an expert and builds a concise representation of
implicative dependencies (implication basis) between the attributes. The implication basis possesses
the ”completeness” property, i.e. every valid implication can be deduced from the basis.
Two mathematical domains were considered as applications. For algebraic identities it was possible
to automatically construct the valid implication basis for all pairwise non-equivalent identities of size
up to 5. It was not possible to accomplish this construction using only finite algebras and due to
this fact heuristics and an algorithm for finding appropriate algebras over an infinite universe were
introduced.
For the commuting functions it was possible to automatically construct the implication basis for the
functions defined on a domain of size 3, therefore repeating the most advanced result in this scientific
field. It was necessary to modify the Attribute Exploration technique as the functions are objects and
attributes at the same time, and to introduce an efficient algorithm for finding commuting functions.

Verification of Data-Aware Processes in the Presence of Ontologies
Ario Santoso
Free University of Bozen-Bolzano, Italy
http://www.inf.unibz.it/~asantoso/

In this talk, we will introduce data-aware process systems, which provide a framework for Business
Process Modeling (BPM) where data and processes are first class citizens. In particular, we pro-
pose Semantically-Enhanced Data-Aware Processes (SEDAP), which are data-aware process systems
equipped with a semantic layer that provides a conceptual view over the system evolution based on
the domain of interest. The semantic layer allows us to govern the system evolution through an
ontology by blocking those actions that would lead to the violation of constraints therein. Within
this setting, we are interested in verifying temporal properties over the evolution of the system from
the conceptual level. Furthermore, we concretize the idea of SEDAP by implementing its verification
technique in a tool that exploits state-of-the-art ontology-based data access technologies to manip-
ulate the temporal properties according to the ontology and the mappings, and that relies on the
GSMC model checker for verification. The first steps towards adopting repair semantic in SEDAP,
in order to handle inconsistency in a more sophisticated way, will also be presented. Finally, we will
discuss also current ongoing work on SEDAP, such as further steps towards adopting repair semantics
to SEDAP, and synthesizing a concrete system given a high-level specification over the semantic layer.
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Pseudo-Boolean Constraints in Konjunktive Normalform – Kodierungen und
Anwendungen.
Peter Steinke
Dresden University of Technology, Germany
http://www.wv.inf.tu-dresden.de/People/Steinke.html

Viele verschiedene Kodierungen für pseudo-Boolesche (PB) Constraints in Konjunktive Normalform
wurden in der Vergangenheit veröffentlicht und der Vortrag gibt einen umfassenden Überblick über
die bekannten Kodierungen und deren Anwendungen im lösen von MaxSAT- und PB-Optimierungs-
Problemen.

PhD Presentations

CORNER: A Completeness Reasoner for the Semantic Web
Fariz Darari
Free University of Bozen-Bolzano, Italy

With the increased availability of data on the Semantic Web, the question whether data sources offer
data of appropriate quality for a given purpose becomes an issue. With CORNER, we specifically
address the data quality aspect of completeness. We demonstrate a formal way to state for which
topics an RDF source is complete and how to use such statements to automatically analyze whether a
given query will return a complete answer over a source. CORNER supports SPARQL BGP queries and
can take RDFS ontologies into account in its analysis. If a query can only be answered completely by
a combination of sources, CORNER rewrites the original query into one with SPARQL SERVICE calls,
which assigns each query part to a suitable source, and executes it over those sources. CORNER builds
upon previous work by Darari et al. and is implemented using standard Semantic Web frameworks.

Breaking Complexity Barriers in the Polynomial Hierarchy Using fpt-
reductions
Ronald de Haan
Vienna University of Technology, Austria
http://www.kr.tuwien.ac.at/drm/dehaan/

Modern propositional satisfiability (SAT) solvers perform extremely well in many practical settings and
can be used as an efficient back-end for solving NP-complete problems. However, many fundamental
problems in Knowledge Representation and Reasoning are located at the second level of the Polynomial
Hierarchy (PH) or even higher, and hence for these problems polynomial-time transformations to SAT
are not possible, unless the PH collapses. Recent research shows that in certain cases one can break
through these complexity barriers by fixed-parameter tractable (fpt) reductions which exploit structural
aspects of problem instances in terms of problem parameters.
We develop a general theoretical framework that supports the classification of parameterized problems
on whether they admit such an fpt-reduction to SAT or not. We base this framework on its application
to concrete reasoning problems from various domains. We develop several parameterized complexity
classes to provide evidence that in certain cases such fpt-reductions to SAT are not possible. Moreover,
we relate these new classes to existing parameterized complexity classes. Additionally, for problems
for which there exists a Turing fpt-reduction to SAT, we develop techniques to provide lower bounds
on the number of calls to a SAT solver needed to solve these problems.

Open Problems Concerning Social Abstract Argumentation
Sinan Egilmez
Universidad Nova de Lisboa, Portugal

Despite the overall growing number of users of the Web 2.0, there are also many who abandon it,
often unsatisfied with the quality of their experience. One of the reasons pointed out is the unstruc-
tured, often chaotic, kind of interactions that characterize most of the available Social Networks. In
our study, we take a step towards using Argumentation in Social Networks and introduce Social Ab-
stract Argumentation Frameworks, an extension of Dung’s Abstract Argumentation Frameworks that
incorporates social voting. In this talk I will motivate some open problems regarding Social Abstract
Argumentation Frameworks, refer to the existing literature and discuss some potential approaches.
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Towards a Scalable Benchmark for OBDA Systems
Davide Lanti
Free University of Bozen-Bolzano, Italy

OWL benchmarks aim at testing the reasoning services of knowledge-based systems (KBSs). An
Ontology-based data access system (OBDA) can be seen as a particular kind of KBS where the main
reasoning task is query answering. However, differently from other KBSs, OBDA systems are designed
to operate in contexts where the size of the data significantly outweighs the size of the intensional
axioms. The lack of big data and of expressive intensional ontologies are the main reasons why
current OWL benchmarks fail at exposing the weaknesses, or promoting the strengths, of the current
state of the art OBDA systems. In addition, they fail at capturing several important OBDA-specific
measures which would allow for a deeper and exhaustive analysis of each OBDA system. We present
a benchmark that tries to overcome these problems

Query Stability in Data-aware Business Processes
Ognjen Savkovic
Free University of Bozen-Bolzano, Italy
http://www.inf.unibz.it/~savkovic/

One of the main factors that determines data quality is where and how data originate and how they
can evolve. Very often data is produced and manipulated by following organised set of rules that are
part of some business processes. We believe that analysing such business processes is an avoidable
step when it comes to data quality assessment.
In this presentation, we introduce a problem of query stability, that is if the answers of a query do
not change, i.e. remain stable, regardless how the process changes the data in the future. For this
aim, we propose a simple yet expressive formalism to model business processes that read, create and
write data in an underlying database. We leverage the formal definition of such a business process
to deduce whether a query answer is stable in case the data is managed according to the rules of the
process. We identify several decidable cases and for them we establish exact complexity measures for
checking the stability of conjunctive queries in several variants of processes by reducing the problem
to the query evaluation in Datalog.
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Location

The EPCL Workshop 2014 takes place in the building of the Fakultät Informatik of TU Dresden,
Nöthnitzer Strasse 46, 01187 Dresden. The presentations and research talks take place in Room 2026.
The site is close to the tramway stop Münchner Platz (Tramway 3) and bus stop Helmholtzstrasse
(Bus 85). Please take a look at https://sites.google.com/site/epclworkshop2014/venue for
more information.

Monday, April 14

09.30 - 09.45 WELCOME RECEPTION

SESSION 1
Chair: Ronald de Haan

09.45 - 10.55 STATUS VORTRAG: Emmanuelle-Anna Dietz
Conditionals in Human Reasoning

10.55 - 11.15 COFFEE BREAK
11.15 - 12.25 STATUS VORTRAG: Van-Hau Nguyen

SAT Encodings of Finite CSPs

12.25 - 14.00 LUNCH

SESSION 2
Chair: Sinan Egilmez

14.00 - 15.10 STATUS VORTRAG: Ario Santoso
Verification of Data-Aware Processes in the Presence of Ontologies

15.10 - 15.30 COFFEE BREAK
15.30 - 16.40 STATUS VORTRAG: Artem Revenko

Automatic Construction of Implication Theories for Mathematical Domains

Tuesday, April 15

SESSION 3
Chair: Van-Hau Nguyen

09.00 - 10.10 STATUS VORTRAG: Peter Steinke
Pseudo-Boolean Constraints in Konjunktive Normalform – Kodierungen und Anwen-
dungen

10.10 - 10.30 COFFEE BREAK
10.30 - 10.55 PHD PRESENTATION: Ronald de Haan

Breaking Complexity Barriers in the Polynomial Hierarchy Using fpt-reductions
10.55 - 11.05 COFFEE BREAK
11.05 - 12.05 RESEARCH TALK: João Leite

Social Abstract Argumentation
12.05 - 12.20 COFFEE BREAK
12.20 - 12.45 PHD PRESENTATION: Sinan Egilmez

Open Problems Concerning Social Abstract Argumentation

12.45 - 14.15 LUNCH
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SESSION 4
Chair: Fariz Darari

14.15 - 15.00 LECTURE: Serena Villata
Using Argumentation to Reason about Trust - part 1

15.00 - 15.15 COFFEE BREAK
15.15 - 16.00 LECTURE: Serena Villata

Using Argumentation to Reason about Trust - part 2
16.00 - 16.15 COFFEE BREAK
16.15 - 17.15 RESEARCH TALK: Serena Villata

Argumentation meets Natural Language Processing: results achieved and open chal-
lenges

Wednesday, April 16

SESSION 5
Chair: Davide Lanti

09.30 - 10.30 RESEARCH TALK: Dmitriy Zheleznyakov
On Controlled-Query Evaluation in Ontology-Based Information System

10.30 - 10.45 COFFEE BREAK
10.45 - 11.30 LECTURE: Roman Kontchakov

Ontology-Based Data Access (OBDA) - part 1
11.30 - 11.45 COFFEE BREAK
11.45 - 12.30 LECTURE: Roman Kontchakov

Ontology-Based Data Access (OBDA) - part 2

12.30 - 14.00 LUNCH

SESSION 6
Chair: Ognjen Savkovic

14.00 - 15.00 RESEARCH TALK: Alessandro Artale
Temporal Description Logic for Ontology-Based Data Access

15.00 - 15.15 COFFEE BREAK
15.15 - 16.15 RESEARCH TALK: Roman Kontchakov

The Price of Query Rewriting in OBDA
16.15 - 16.30 COFFEE BREAK
16.30 - 16.55 PHD PRESENTATION: Davide Lanti

Towards a Scalable Benchmark for OBDA Systems

20.00 Social Dinner

Thursday, April 17

SESSION 7
Chair: Artem Revenko

09.00 - 09.25 PHD PRESENTATION: Ognjen Savkovic
Query Stability in Data-aware Business Processes

09.25 - 09.35 COFFEE BREAK
09.35 - 10.20 LECTURE: Dmitriy Zheleznyakov

Applying Semantic Technologies to Big Data Problems - part 1
10.20 - 10.35 COFFEE BREAK
10.35 - 11.20 LECTURE: Dmitriy Zheleznyakov

Applying Semantic Technologies to Big Data Problems - part 2
11.20 - 11.35 COFFEE BREAK
11.35 - 12.00 PHD PRESENTATION: Fariz Darari

CORNER: A Completeness Reasoner for the Semantic Web
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