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Topic: Provenance in Temporal Databases

Interval timestamped temporal databases are databases that store the history of the data.
With each record of the data a time-interval is associated during which the data is considered
to be valid. The presence of this timestamp attribute represents a major challenge when the
data needs to manipulated, since the data is not in 1st normal form.

For this reason temporal operators, i.e., operators that manipulate temporal data have been
defined based on snapshot reducibility (SR) using non-temporal operators. In particular the
result of a temporal operator at each point in time needs to be equivalent to the result of the
corresponding non-temporal operator applied to the data valid at that specific point in time.

Such an approach only defines the output on single time-points, the data model however is
based on time-intervals, so time-points need to be merged into intervals. To do so the con-
cept provenance and lineage of the data can be used. More specifically single time-points in
the result are merged into an interval, when they have value-equivalent data and the same
provenance and lineage information.

The aim of the work is to work out provenance and lineage for temporal data as follows:

1. Study of literature [5, 1] about interval-timestamped temporal databases and their oper-
ation.

2. Study of literature [6, 2, 3] about provenance and lineage of non-temporal data.

3. Work out examples of the 6 basic temporal relational operators with their corresponding
provenance and lineage.
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4. Work out examples of provenance and lineage on composite temporal queries, e.g.,
aggregation followed by selection.

5. Work out and describe the differences between provenance of non-temporal data and
of temporal data.

The expected outcome is a report where the various aspects and challenges of the work are
described. The report should focus on the result and outcomes of the work and be structured
as a scientific paper. At the end of the work the student should give a 10 min. presentation at
one of the group meetings.

The student is encouraged to develop the report in an incremental fashion during the working
period. There will be weekly or biweekly meetings with the supervisor, where the student
sends the current state of the report one day before the meeting to the supervisor.
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