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Abstract
Managing uncertain data via probabilistic databases (PDBs) has evolved as an estab-
lished field of research which has found a plethora of applications, ranging from sci-
entific data management, sensor networks, data integration, to information extraction
and knowledge management systems. Despite the polynomial runtime complexity for
the data computation step involved in finding probabilistic answer candidates, confi-
dence computations for these answers are known to be #P-hard already for fairly simple
select-project-join (SPJ) queries [1]. Thus, efficient strategies for confidence computa-
tions and early pruning of low-confidence query answers remain a key challenge for the
scalable management of uncertain data. In our current work [2, 4], we specifically focus
on efficient query answering in PDBs with non-materialized views. We are aiming to
identify the top-k query answers, based on their marginal probabilities, before all input
tuples that would be needed to compute the query answers in an exhaustive way have
been seen by the query processor. Moreover, in contrast to all lineage models known to
us which consider lineage as purely propositional formulas, where each formula repre-
sents a single query answer, we more generally introduce first-order lineage formulas,
where each formula may represent an entire set of query answers. Our main observation
is that each intermediate step of query processing can unambiguously be captured by
such a first-order lineage formula, which is our key for combining data and confidence
computations in a tuple-independent PDB setting. In a further step, we describe how
the developed query processing techniques for PDBs can seamlessly be applied to a
temporal database setting [3, 5, 6]. Also here, lineage serves as a key for the efficient
alignment of time-intervals, known as sequenced semantics in temporal databases, thus
resulting in a closed and complete probabilistic-temporal database model.
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