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Context Data exchange is the task of transforming data structured under a
source schema S into data structured under a target schema T in such a way
that all constraints in a fixed set of source-to-target constraints Mst and in a
fixed set of target constraints Mt are satisfied. A multifaceted investigation
of data exchange has been carried out in the past decade [4]. The two key
problems in data exchange are: (i) the existence of solutions problem, i.e. given
a setting Ω “ pS, T , Mst, Mtq and an instance I of S, decide whether there
exists a solution for I under Ω, and (ii) the query answering problem consists
of deciding whether a given tuple of constants belongs to certainΩpQ, Iq or not,
where the certain answers of Q w.r.t. I under Ω, denoted certainΩpQ, Iq, are
the answers that hold for all solutions i.e., the set

Ş

tQpJq | J P SolΩpIqu.
All the complexity results in data exchange deal mainly with data complex-

ity, i.e., assume that both Ω and Q are fixed.
The existence of solutions problem is undecidable for schema mappings

in which Mt are arbitrary tuple-generating dependencies (tgds) and equality-
generating dependencies (egds) and is in PTIME for schema mappings in which
Mt is the union of a weakly acyclic set of tgds and a set of egds.

Finding certain answers involves computing the intersection of a (potentially)
infinite number of sets. This strongly suggests that computing certain answers
for arbitrary FO queries is an undecidable problem. This does not preclude,
however, the existence of interesting classes of queries for which the problem
of computing certain answers is decidable, and even tractable. Let Ω = (S, T,
Mst, Mt) be a data exchange setting, such that Mt consists of a set of egds
and a weakly acyclic set of tgds, and let Q be a union of conjunctive queries.
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Then, the problem of computing certain answers for Q under Ω can be solved
in polynomial time.

The Problem In our previous work [3], we have investigated the two prob-
lems of interest in the case of relational-to-graph data exchange with target
constraints. In such a case, the data exchange setting Ω “ pS,Σ, Mst, Mtq

consists of a source schema S, a target graph database that is simply an al-
phabet of symbols Σ and Mst and Mt that are a fixed set of source-to-target
constraints and a fixed set of target constraints, respectively. We have focused
on the query complexity existence of solutions and query answering instead of
considering the data complexity, thus by focusing on the case of a fixed source
instance I (hence, with a query Q and a setting Ω that are not fixed).

We have shown the intractability of the problems of interest and we proved
NP lower bounds for the problems studied under particular cases (NRE - nested
regular expressions [5] and subsets thereof in the various constraints). Our
setting is novel with respect to graph-to-graph data exchange [2] in which no
target constraints Mt were considered.

Expected Work In this master work, we would like to pursue the analysis of
the complexity of the problems of interest further by investigating the following
problems:

1. can upper bounds be found for the query complexity of the above problems
of interest?

2. we also would like to study the computational complexity of the prob-
lems of interest in terms of data complexity rather than query complexity,
as done in the data exchange literature. One important problem is the
data complexity of existence of solutions problem, in which the mapping
Ω is considered to be fixed. It is well known that the data complexity
is polynomial in the relational case. Does it remain polynomial in the
relational-to-graph case?

3. in the case of [2], they provided a definition of a universal representative,
which is a graph pattern - produced by applying the chase algorithm -
that possesses an homomorphism to all possible solutions to the graph
data exchange problem. In [3], we have shown that no suitable universal
representative as defined in [2] can be found in the presence of target
constraints. We need a new definition of universal representatives that
takes into account such target constraints and, correspondingly, a new
chase variant to produce such universal representatives.

4. we would like to further study the complexity of the above problems for
novel classes of constraints: source-to-target constraints with less expres-
sive regular expressions (like unnested RPQs as in [1]) and target con-
straints of the form of sameAs1 target tgds, inspired by the mappings

1http://www.w3.org/wiki/WebSchemas/sameAs
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between RDF1 datasets in the Semantic Web (indicating that two nodes
in the graph with different identity are actually the same identity).

Remark We foresee a follow-up as a PhD thesis on the same subject. Both
the stage and the PhD will be funded by the ANR (Projet de Recherche Col-
laborative 2016-2020 DataCert: Coq Deep Specification of Security Aware Data
Integration - Partners: Liris, LRI (Paris Sud) and CRIStAL (Lille)).
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