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Abstract Modern data management has to deal with data from different sources with different
quality, therefore, supporting data provenance in the system level and allowing users to know
where data comes from and how it was derived have become a critical research topic. Annotation
is one of approaches to track provenance. However, storing fine-grained annotations can be ex-
pensive as the complete annotations for the data may outsize the storage space required for the da-
ta itself. In this paper, we propose a framework for storing provenance information relating to
data derived via relational queries, using provenance trees which match the query structure to
avoid redundant storage of information about the derivation process. Within this framework, we
come up with a series of storage optimization methods against the relational queries to make good
choices of query tree nodes where provenance information should be stored. Our optimization al-
gorithms run in time polynomial in the query size and linear in the size of the provenance, thus
enabling provenance tracking and optimization without incurring large overheads. This frame-

work is a new idea for the data tracing study and has a wide range of applications.
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seems to be more optimal from a storage perspective since an
inverse function or query identifies the provenance for an entire
class of data. However, it computes provenance data only
when requested, rather than storing it. A drawback is that
without good inverse functions this can be expensive, and it
may require intermediate query results to be stored.

In order to make up for the shortcomings of the above
methods, this paper proposed a new method for generating
and storing tuple-based provenance data via database queries.
using provenance trees which match the query structure to
avoid redundant storage of information about the derivation
process. Then this paper presented two rule-based reduction
mechanisms to reduce the storage space. Furthermore, this
paper proposed a polynomial time algorithm which computes
an optimal solution for tree-structured queries by choosing
only some of query tree nodes to store provenance informa-
tion. Experiments showed the approach reduces storage re-
quirements significantly, while the computational overhead
for provenance tracking and optimization is reasonably small.
This method is a new idea for the data tracing study and has a

wide range of applications.



