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ABSTRACT

This thesis proposes an alternative solution to support the schema evolution in
multidimensional databases. The research solution is elaborated from three important
concepts. First, we applied the object-oriented data model to represent the major structure
of the multidimensional database (MDB), which yields a new multidimensional modeling
scheme called Object-oriented Multidimensional Databases (OOMDB). Second, the
prominent Object-oriented versioning method was applied to handle the changes of MDB
schema. Finally, we adopted the MDB schema evolution operations defined in FIESTA
approach as the change initiator to the underlying database schema. Then, two schema
versioning evolution algorithms, namely, Forward Schema Version Compatibility
Algorithm and Backward Schema Version Compatibility Algorithm were developed to
conduct a reliable process for MDB schema changes and schema version retrieval,
respectively. These proposed algorithms satisfy full scale support of both forward and
backward schema evolution compatibility, which are the crucial properties of the
versioning technique.

Also, we developed a prototype system called OOMDB SEMAN (Object-
Oriented Multidimensional DataBase Schema Evolution MANager) to serve as an easy-
to-use tool for MDB schema update. The tool enables a more flexible modification of
MDB schema. In the experiment, Star Tracker'™ software, which is a grocery system of
real-world business, was used as the base MDB schema and the data. Additionally, we
developed an OLAP (Online Analytical Processing) data generator to generate a high
volume of transactional data for the test. Up to 1,000,000 records of data were tested with
the 100 schema version cases. To verify our proposed solution, the Analysis Manager,
which is a system module of Microsoft SQL Server 2000, was used to validate the
correctness and consistency of the functionality against the OOMDB SEMAN. The result
shows that all schema versions are perfectly consistent and functionally correct for
schema transformation and instance propagation. Ultimately, the thesis concludes that our
proposed approach offers another reasonable way for multidimensional database schema
evolution support.
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