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In computer science, data provenance describes the lineage and processing history
of data as it is transformed through queries or workflows. Different computer science subdisciplines have studied approaches to capture and exploit provenance, e.g., the systems
and programming languages communities. In this tutorial, I will give an overview of
basic research questions and results provided by the database and scientific workflow
communities. Research in this area ranges from technical studies in database theory (e.g.,
the use of semi-ring structures to abstract and unify different types of provenance) to more
applied techniques (e.g., to efficiently record, store, and query provenance), and various
engineering-level questions in-between. Provenance capture and querying capabilities
are also playing an increasing role in the reproducibility of scientific workflows, data
science applications, the computational sciences. The first half of the tutorial will cover
the different uses and types of provenance in scientific workflows, e.g., prospective vs
retrospective provenance, and introduce tools that can work with or even combine both
forms of provenance to support advanced uses of provenance. In the second half of the
tutorial, different notions of provenance in databases will be discussed such as Why-,
How-, and Why-Not (missing-answer) provenance. Provenance is a very active research
area, and I will end by highlighting some questions and opportunities for future work in
databases and workflows.
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